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CHITR ASTIN
Consulting .
Potrolewm Ceologint
Suite 302, Booker Blig.

Artosis, Hew Mexico @)

A (‘-'.‘JWI. CEOLOCI0 HEDORT SRTAINNG TC OIL AND CAS POCSIBILITES
. SULTYMUR SPRINGS VALISY, COCHISR CCURTY, ARTZCRA

rorm ti., T8y show ovi.dtnt [ iho ﬂnh__ s T

' Thio -e;ort in emnlntiu {n that 1% dobore warious end uundrr prﬂieu

reporte by this writor and ia an attespt te gover and ares externding, for
purposos of this repart, from the Unitad Statese wxico boundary at Douglas,
Arizonm:on msmummgmmormomatmnm chad at a

.pointmahly due Vest wrmmwuuwammumo:.,y

- ¥111cox, Arizcnsy dordered on the enst, fros north to south, by the Pinalsno,
. 'Ducabom mumnammhmm;ndmmmt,mm T
-0 %0 scuth, hyh;h_!msm. Littls Dragoon, Dregoos mnd ule Nousta{n®. An -

'wrm@hommoomsamnmuthnmmm-bmmto )
twenty five miles sast to west snd charasteristia of & mica:. Roaky rmt.ain
tm m%n wit.h mmdtng mm r-ngoa. :

The valley aroa conaista in the ain of gently mdulating mssy pliim at'

- ap,elovati:a of frois 4200 Teet to 3000 feet abovs Bsa lsvel. The soToand ing
- scuntalns rmgummammm faettomoo futlbomthonu'
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- : S T

o m corven o:r tha momding mnntain rangcs genernlly consist of m-amm

sehiste apd granites, With tha entire Paleozois oloumn, as shown in the
follewing stxutognphle ‘¢olwmm, ovsrlaying the ﬂm oares. The Crétacecus

“ak‘ uﬂv

,-' S, “-s_— -'.-.:‘m+

. ‘I'ha ujc:r ntmkunl mt twml in o northoat»mmsmly Mnetim with” -
- omive s11ght vaviatioms froa trus porth end south, There are soms mmm

- of lator orocs £olding along ‘a more nearly east woat axds. These. sruoturnl
" indicantions are ’gﬂdunt on.the sumrface. nd m emﬂm-d in nubmheo m
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izber of thess have sede § ehowings of oi) and ges in grestor or issser

qmntitiest howevor, it fs the oriters eorsidered openion that, deeeuse of -
ft's reported high fravity charsgter this oil is nothing more. m- less than -
na:po oﬂ. trupod nnr tln mhn\wigmtine at l sach m amm

DL T ey el

n A moeama to.detarnine im foptd of the valloy 111 overleyig the ,:;-,a;_i..,—'
_._ Cretacecus formmbions.in the nnoy m LU no mbmrfnea mfomtica SRR
) muabh at the mtntm. S Yl . - ;
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: ci-ot.nm fmutién& are definatsly the bast prodabilities for tho
. Aocumilation of ofl end/ or ges in sormeroinl quantities beeause of their
particular types amd ths complata lack of alostmition which 1a evident in

/ -the older Paleozois rmtionu.

However the Paleoxois formesions aro of = charaoter vhere altersd aa the
contoot and cuterch nsar %he granite sores of the nountains that 1f the
alterations 414 not teks placs. et A 44stonee froa the mountains, in otbar
‘words in tho walley proper, the possebilities of oil and/ or gas ecownmilations

 would mat be ab ell wnlikely, |
M to 10'351;“;@10@!1“@: pecogsayy for the accumulation of o1l and/
or gas 1n the varjous formations Atscussed above, the writer has previously
written raperts oovering for axcellsnt prospects, whish dc not inalude - .
a1l tho strustural feetures but cply the moro evidemts Eo

i e Tmimow Dok e -
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_The following is ‘geparnlized stratographis sestiom of the Sulphur Springs
m" L oo A‘ R i ETR B - o R 4 .
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Sehists and ‘granites eoaposing the erystalline basement.

Cr gy S e AU RS e e
Pinal Sehistt _Grl_gn;l_h aroy schist,.
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el s iuita Phet) Taldcseiss Tnscnformsbly ovorlying the sikist oF
gramite. Total thigkpess day be frem 400 to 500 oot ard; fine-grained, to

2 o

]
v

_ Ahin bedded, oherty limestons. . )
morphosed shele end liwestone. Buff to dark greys At Sop of [
 quartsite S feet thiek, Slightly fossilifercum, YO
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and part °f the carly Davouian w""ﬁ’d
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shale, Upper parh haxd, sompact, derk grey tc black limestcns with & -

. .

A lltuuunﬁ_n 7

| Zaeabrosa Limcstosss Total thicknes: approximately 500 feet: (mey de 700 to
1000 fast loocally). Thick, white to dark garnulsr limcstone, some hard, white,
erystalins, Corsl smd aripnid stoms. “hars greater thickness is expossd -
uppﬁr vert consists of limeatones, ghales, end s=nd stones, predaminately
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j Nroc Linestone: Dividad fnto four members, all marine,

Dacal manbcrl ﬂmluying Bagsd rose limastone, 1100 feet thieck,
Black and grey lizestons, Coral and orinoid store
Crapge dolomits member: Alterating. sanpdstones, halu. and dclomitie
1imestonss. Predominats golor yanw t,o orange, Thiolmoss 890 rm more

- or lena,

L ey

Bleek lirestome mz-.'boﬂ taseivs, dmo, blsok limestomes 630 feet thioks
Fama siniler to the Tewcka of Oklahomae

Upper mambert Dolomitiss Sheles, shaly li.matonen. dolomits and sand

: atono. Appmimhly ?ao fm th:ok. ; -

_ 'rof.al thmmau cf ﬁaoor.mmm 3200 M

; :nmmmm l:amtnim Dr. Btmphm ?.ha t.ut.nl thiekneel or!!auo .o
fermmtion of Pennsylvenien sgo &b 2600 feet, Tontatively claasifying the .
. upper 1600 fest of carbmirm beﬁ as Termain, (Whetstone, ‘Snpira and
Iittlo Dragoon mm.} _

'rriaasio and .Turauie ammtly l!.u!ng.
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umnohann Grataeoun Gmnliud leutim: !Biabao Gro\m??)

Arpine
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- ‘elanee © mmu:umammnmxmm-mmnnm; o
" Soosists of 8 Gcplomsrate of augular frapfvents of

thnolﬂurmhorm
aim rmingthohmamarmndnmﬁuuamarhum
mfaco. 'rhiamu m&toumhuaooreut. |

""“""‘“" ...:J, e

Em:mltte and bluo Iiuatonet w to 0 root thiomn of irregular mtulito
_ beds overlain b¥ dlue touuifm Ima. It is a good romntim mhl'o LR

owm.-nu chnn mg].nluu

. sopite formationt Lower Deebert smln. unaam, quutzitu, nmo 1m¢m:

. Fetimatod aprroximately 1200 fest thiek, - :
Urwﬂ:?n' pm!uumtely 1m -l lh-len. hm with n-nmt.y -
p:ruup Iy T :

“_ ._A.

1wl Lineatone: Pmdmtnatoiy nmm. appm!mto.ty 200 fest thick ! L
gmm ws.t.hEien'tm ce'rm:trppor pu-twto eqninlent ormnru

. Odpturn Tarmstions w Comanohssn crﬁam. Shales, amds, summ. :
izpure 1iDestonss, Approximately 1800 fest thiak Upper pmrt genaTally sroded.
!‘rodmahbm-g Grou:p-uum uy e mr.

ntire thiskness of I.m Crotaoem mmlh-ﬁ sootion 3000 to 4000"15“.
In the Uhatstons Hountains indicated to be 10,000 fest, end in the Zmpire
Rappo st eround 8000 feet,

Cenozoio to recont! conglm an? gravels of valley fills of w
thicknees.
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£ 2STON Conbe . . - -t
? The sbover ltratiéraphid colum indicatos thet  tess well of loes then
5 6000 to 7000 feat in depth would §f in 11 probability not adiquately test -
A the Crotacecus formationss therefore, 4t 1s recommanded that any teet hele :
! be prodicated to at lecst thoso depthe, unless shallower produsticp is
j sncountered, or deepsr if it is desirable te test the Paloozoio poeasbilitissa
[ ,' Troa 'li_annlysﬂ yses of the rlctou—'m get out above apd from a number urm . |
s of prectical field exporience, the Sulphur Springs Vellsy is omd of the
oy best prospactive future oil provinses in the Soutiwest todeye . -
! B ; SR -{"?r’t'h_ e sniet L g P ; o . o . . . - -
t Co | ¥ meepectmily itmitted this _Zmh deyof ey 198 ..
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ULBDELL-DuHG i CoL 0L ethaay Flov. Bl A2ADN
4238 KB
boci L ion—=U0e=l1E, Boees Dy 220, SR
Goehiige: Counly, Arisong

Votley i) — wcongdomerals,
Lostly red o rrecn ahaley cowlonerate.  Dige ol Jopids o
noft ubite e — Top ol loco tise, 1610y,

H & n L ogome Lordta.
1] b ] B | i} 113
1 1l [} H] i}
1 H] 1l i H 1t

iy 3 -
LissLig.

Soft ulhite lime & some Lorita.

t n 1] n 1t

H 1l tr n 1]

" n I " 1 (lirme increasing)
[M] u il 1} n it n

Leddisn light Xive & some liorita. 3
u n 1 T i Top solid, 1745 ?
Lisht lime & sonme Lorila '.:,/::01::(: chertand erosionmy! rmaterial, Fow boovyy nornous
nIECRS.

Gond_golid uibdie & cray xlo. liwe. 'Yrace chert Davic,
zln, wiviie Lire — no porosity, )
" " it~ Prece gori: chert.
il 1 it
" prey line; some Dolowitic buff lime - trace chert. Fupilinids noted
in samnle when wvet with acid.
u crey Yime; some Dolonitic buff liwe - trace chort.
liisaing ~ lost circulaticn ~ no sample at 1790,
Cemerntbed ;

liostly cave~-sgome grey xin. lime.
Cemented atter losing circeliiion at 1725,

Groy mediun Xin, lime v/1ittlic reddish Jime oli thily Vessiliicrous.

it 1 n . i ] H 1] sl n -
Pugilinidg .
Groy mediwm Y U yw/sone reddish lime

Possil Fusiliyids noted in wvink lime,
Grey mediuwm xin, lime u/sone reddish iire.
Musilinids | : i
Grey medium x1n. lime v/some reddish linme,
fossil Fusilinids,
Grey and red Xin. lime.
1 it il LH P | |
Grey and red w1n. lime w/thin red shale streaks.
Red and Crev xin. lime.
Croy x1n. lime & streal:s of grey shale.
Crey and reddaish proy xln. line.
Grey xlun, lirestone,
il n n w/moioon & green shales.
Trip lost circulation. Cemented off.,
Grey limestone, morl & little sdy. conglomerate.
Dk, grey xln. limestone u/thin dark grey shole streaks.
Fosl,
Pinkish grey fossiliferous zln. lime.
Finely stln, grey lime.
Darker grey:med. xln. lime,
licd. to dark grey xln., lime. :
Woooowon oo n ,',_(gew"oil“stained”cuttings}
Reddish grey xIn. Linme, . S
Iied. to Dark grey xln. lime,

Keddish darle prey finely xln. lime. -
Liede to Dark zrey n "

Ked. groy Yinely =in, lime.

lieda prey finely zln. linme. : ‘ -
H u " n R w/thin streuk, Dark sbhale. R
"B densa lime w/traces of chert

harns
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0% pediwa orey dete Hee u/bees ol cliort ;
Tripe. 3
11 Pureon ahitbe odensa Jiee l."/i.l‘.u:u.': al chert
L} | it i u . . 3
s 20 Some Liroon shido & deane Line - Libie procn shole. ' %
a4 Dark miroun quil brishb preen shales w/(;rny Jime aglroadoa. ) 3
30 lLedium grey finely xln Lime v/some maroon shale glrcctig E
A0 Deddish prey Uinelys y1n. lime w/some maveon slode slrenk:., E
45 leddish grey and grey Cinely x1ln, Lime u/vome waroon gt s les nhreonko, ;
50  Hedium pgrey to reddish xln, Lime w/oome maroon shade straala, ; 3
fosniliferons Grip. : -
55 ledium grey zin. e,
6(} il X N H 1
65 Fed. grey & rveddish xln. liwme u/some maroon shale stresis,
70 lied. prey xlin. lime.
’iﬁ it 1 it u
30 ¢ noow 0 y/some dark maroon % some grecn shile streavs.
3 t; H n it n n t i 1 1] H | 12
96 ] 1} u n 1) ] 1! 1] 1] n 1
95  berk marcon & green shal w/orey med, xIn., lime streals.
2100 Ied. xln, med, Zrey lime v/dark maroon & green shale streatn & lime; liltle
dolomitic. . <
05 lLed, xIn. med. grey lime w/dark maroon & green shale strenks and a thin band
of oolitic lime.
: 10  Buff med. xin line w/derk waroon & green shale strealks.
15 Crev med. ®1n lire w/dark marcon & green shple strealis — trace of chert. i
20 Grey med. xln, lime. '
25 W ] H " :
30 Grey o leddish grey xIn. lime u/trace of dense oolitic lLine.
35 Grey to reddish prey xlin lime w/strealts of maroon & green shile,
/0 lled. grey xln, lime.
!. 7 45 o i oo u
) 50 Iight grey xIn, lime.
Fogsiliferous . - y :
55  ILight grey . xin:line (fossiliferous) pius some conglomerate. Denso to coarsely x1n. l
- 60 Conglomerate. %liaroon & green dense lime amd shales u/much cHert !
65  Comlomerate. - Haroon & green dense lime and shales u/some chert
70 Conglomerate. ; Same as above. - ‘ ' :
75  Some conglomerate, with grey limeland translucent chert increasing. ' ;
80 liavoon shales,® light. grey.line -and translucent chert 2 { I
45 Laroon shales w/some reddish 1o grey xin lime i '
o0 n 1 B n R __'_u-,.: . _u_. ’u o U gnd. chert o
9% Grey and pink ¥ln lime--little %ranslucent chert g A
2200 - Grey & pink x1ln lime--1ittle translucent chert w/maroon shale streaks S 1}
05 . ¥imc to maroon dense lime ani marcon shele streaks - i
10 Fogsilifercus.’ "Grey & pink Xln lime w/maroon & green shale streaks. i
15 Grey:& pink xln lime w/oolitic chert & maroon shales o
20 Conglomerate. Iliaroon & grey x1n lime x/oolitic chert & maroon shales. i
25  ¢rey & marcon xln lime v/some  translucent chert & maxroon shales. - E
30 Groy & rose xln lime u/much translucent & rose chert. ' . : B
35 idissing. ' h S L N
10 Grey & pink med. x1n lime w/trace of chert. .
B 45 nmoon i ® v y/much translucent chert & some maroon shale. :
‘w 50 " we,ow oo w/chert & dark grey shale streaks. ' !
: 55 Coarsely xln grey’ lime w/translucent chert & maroon shale sitreaks..
o 60 Xln grey lime i/ translucent chert: . . . o |
T Y==—=755" cherty conglomerate. lieddish x1n lime & reddish mineral w/some chert. ;
’ 70  Cherty conglomerate. Reddish dense lime & moroon shale w/chert. 1 -
g 75 Cherty conglomerate. lHeddish & grey xIn. lime w/much chert. . o
: 30 Cherty conglomerate. Reddish dense lime & maroon shale w/chert. . SRR . ,
85 Cherty conglomerate. :lLeddish & grey x1n, lime & chert w/little marodn shale. = = | . s
90 . Cherty red conglomerate w/little grey lime. - <% R S e '
95 "o ] - n Sone N | R : i i i , . It
RLE woo. om0 ..h oy i ,
. , . . . 0

. ’ ‘d"_ = - . " .'; ’i " ""f:‘ ':;::" P < . - -
T3 Hw é;m‘r’*‘ﬂ‘gg_ 74 "E‘;\'; ¥y .""f' Tz A
o ot AT, AT ;-g Ay I & copd i 3
i “;e{‘;_.t:‘_;‘%‘ﬁ\r,* 2 3-'! i) d*'?_-‘- '-.ﬁ.?:‘:,: f‘.f?" v f%‘ ‘f‘ﬁ-@ o
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R0 Huerly red congrl s Lay SOEIY ey T ! y 2 3
K“: et "l_\. 1"‘1 " nl:a il U_/_"t e :'.,I ;ll_n |_I|l.:u. 7;., Miis 2305 :
1. " u 1] ‘.'_r",' por sty Ui, . %
M0 1t 11 it H ] ] -1
- :‘-'. 13 1 it H 1 1" ) E
W Crey nhn liee /TTLe ubille cherl., E
i " n i U,".',:ﬂ:!u.' aatumilic lire. i
S thntiiny ey Uineldy zn lime. %
A darker rrey finely xln line. !
i'O 1 it [} 1l n {
' 3% Eed. grev Pinely xln lime.
L0 " 1 1 " " yftraces white opaque chert.
Tyip
G5 Lied. prey wed, xIn lime, :
".'U [H 1 H] H i ‘ X
'(5 u " il i 13 i \
| SO ¥ o coarsely Xin ned. rrey lime. : '
| a5 Hoou il 1 it i W , |
‘ = ¥ :lp wed. crey liwe. i |
ac it i 1 i 1 ’
L2000 " Toereyr line, t
05 @ " W wiuiite lime shreaks.
1D lbite xla }inc,, sof't,
- votee Teat 2413 = 2409V
| Corrected
2410 iildtle xln lime, soft.
15 i n " w/prey lime streaks, soft.
20 il u 3 H} 1] ] n
2420-25  Grey and white x1n lime.
30 n 1 it 1 tr
35  Grey medium xin lime.
! 20 i} " i n .
) !}5 u " )] ) 1 .
50 ir H n il
N :55 1 1 1 u
o0 u- weooon dorker !
: . 65 il 1t _ L |} 1t .
' 70 ] " TR . u :
i 75 i " weon w/mrqce of light clert. .
30 " to bulf .:]_Lbhtly dolomitic lime w/trace of rose chert. L
35  Qrey & pink medium x1n lime (fossiliferous) '
90 L.ﬁh‘b grey to white med. XIn. lime.
95 n n it oon It 1] (fossili_f‘erous)
2500 " n oo W t yw/trace white chert )
05 n n Sw o mo-on il (fOSEi]ifE:I‘OuS) -
10 ifhite xIn liwmc. : '
15 Moo n (fossiliferous)
2 Lipht grey xI1a lime " . : .
: 25 wo. m n B highly 1os.,,lfl_l.'zzrcm.'s : 1
i 30 1z ed. grey coarsely xln lime : - o f 3
30 . oo % y/some pink xln lime . S
35 n n S " streaks of reddish stained ‘ . i
L .wom : oo u w/]:r.me & strealrs of purple shale - :
45 n- " B o - - : " 1" - I
50 I:Lght grey & p:l.nlrlsh ¥In line - mghly fos.,llli‘erous - 5
55 n " zIn lime & pink dolomitic lime. . 7 o A
6O e p osink xin lme. o
65 noooon " dolomitic & xIn ldime w/some maroon shales (p]:'(:l!:):;.bl‘er cavings)
7o Soft Lé. prey & pink Deolomitic & xIn lime
Circulating 30 min. ’ ) ‘ ) e : —~—
70 Soft Lt. pink and groy dolomitic sand. - =
: Circulating 1 hour ) e,
; 70  Soft 1t, pink and grey dolomitic sand.
75  Soft dark pink & grey dolomitic sand. i o
, 20 l"li irsporosity. HMedium 1o coarsely x1n l.Lghb I‘L,d dolomilc & dolomitic line g
: u/trace dark cheri. i 1
l 85 Fair.proonity. liedium to coar'-'ely xln light rt,d dolomite & dolomitic lime
; " w/ trace dark chert, B

L
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250 Lediwm Lo uuurﬁqu ®in 1]¢hL lbﬂ dnlnw]t* wf/Cuky parosibys.
QL Paosibaig Lo unurnﬁjy‘}ln bl rod ‘dntomlle ufbraes darls eherl.
RITRY Ltedd Niun 1.-0 leon i ly x'lu. Lighh 1ol dodnpultsa iz (lh,'lml Lies Lire,
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VADDELLDIHCAR GO, A NUSIRY

Elev. Rot. 4L240!
Locationw-0SE-HY,Sec. 5, 22 8, 27F.

Cochise County, Arigeona

valley Fill- eonglomerate.
Mostly red § green shalay conglomerate. Base of Horita.
3oft white lime-Top of Haco Lims, 16107,
508t ﬁﬁxite lime an 301‘?9 H ogita.
"

bt} ki

1] n 1 14 H n

i i) i1 i 14 il
lissing,
Soit white lime and some Horits,
B 1 n ” n ki n

n 3] : 4 " :4 n

H i " i 1

' (1ime increasing)
t " it -4 5t n " n
Reddish light lime and some ¥orita.
n ] " 2] n "

Top solid, 1745 * |
Light lime and some Morita w/some chert and erosional material. F
heavy porous pieces.

Good selid white & gray xIln., lime, Trsce chert , Dark.
xin. white lime-no porosity.

% n # <Trace Dark chert.

n o ;n
" eﬁmy lines; some Dolomitlc buff lime~ trace cheri. Fusilinlds
noted in sam

4

e whem wot with aecid,
=8n grey lime¢ some Dolomitic buff limg~ trace chert.
Hissing= ldst ecireulation-no sample at 1790,
Comented _
Hostly cavewsome groy xln. lime.
Cemented after losing cireulation at 1795,
Grey m_g‘dim x%n¢ 1i§;e wglitgle reddish lime sliggtly fossiliferous.

Fusilinids ,
Grey medium ¥ " w/some reddish lime,
Fossil Fusilinids noted in pink lime.
Groy medfum xln. lime w/some reddish 1lime.
Fusilinids
Groy medium xln, liwe w/some reddish lime.
Fossil Fusilinids
Grey and red xin, lime.

] o i " i

Grey and red xIn. lime w/thin red shale streaks.
Red and grey xln. lime.

Groy xln, lime & streaks of grey shale.

Grey and reddish grey xIn. lime,

Grey xin. limestore.
= ow 0w w/maroon & green shales,
Trip lost circulation. Cemented off,

Orey limestone, marl & little sdy. conglomerate.
E{.lgrey xin. iimestc-ne w/thin dark grey ghsle streaks,
osl,

Pinkish grey fossiliferous xin. lime,

Pinely xlu. grey lime.

Dexker grey med, xln. lime.

Med. to dark grey xln. lime,
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Yied. to dark grey xIn. lime (Few oiA 8t d i
Raddish grey xln}.r lim;. ( ¥ stained cuttings)

Med, to dark grey xln. lime.
Reddish dark grey finely xln. lime.
b}

Med., tc dark grey W "
Med, grey finely xlin. lime,
" ki 1 n n
: : n " " w/thin streak, dark shale

dense lime w/traces of chert.

Med. grey dense lime w/traces of chert

Trip '

Maro;n shale & dense lime w/traces of chert.
" W " n

Some Maroon shale & dense lime-little green shale.

Dark Haroon and bright green shales w/grey lime streaks. .
1 Medium grey finely xln, lime w/some maroon shale streaks.

Reddish grey finely xln, lime w/some maroon shale streaks,
Reddish grey & grey finely xln, lime w/some marocn &green
shale streaks.
Medium grey to reddish xIn. lime w/some maroon shale streas.
Fossilifercus trip. '
Medium grey x%n. 1:1.1'1’13e
4] i

Med. grey & reddish xln. lime w/some maroon shsle streaks,
Mﬁd grey xlin. 1ittr‘1e.
1t "

noon " " w/some dark maroon & some green shale 'streaks.
n il " n n 11 n k1 on L i
n oou n # " v " w - n " "

Dark marcon & green shale w/grey med. xin. lime stre~ks.
Yed. xin. mad, grey lime w/dark maroon & green shale streaks

and limej little dolomitics :

Hsd, xin. nmed. grey lime w/dark maroon % green shale Streaks
‘and a thin band of ocolitic lime. '

puff med. xln lime w/dark maroon & green shale streaks.

Greoy med, xin, lime w/dark maroon & green shale streaks,
trace of chert.

Grey naed. xin. lime.
” " Tt n

Grey to Reddish grey x1n lime w/trace of dense oolitic lime.
n n n n

Med. grey xin. lime.
n n n "

Trip 2147.

Light grey xln. lime,

Fossiliferous R

1ight grey xin lime {fossiliferons) plus some conglomerate,
‘Dense to coarsely xline ‘

' Gonglomerate., Maroem & green dense lime and shales w/much chert.
T n " n . " .

Conglomerate.

_ *  w/some "
Conglomerate. Same as above.

roon Shales, light frey 1ime and translucent chert
Maroon shales w/goms reddish %o grey x1n lime

® w/streaks of maroon and green shale.

Some Conglomerate, with grey lime and translucent chert increasing




W

{

90 Maroon shales w/some reddish to grey xln lime and chert.
95 Grey and pink lime~~ little translucent chert
2200 n ton " n L w W w/maroon shale sStreaks
05 Pink to maroon dense lime and maroon shale streaks
10 Fossiliferous. Grey & pink xln lime w/marcon & green shale streaks.
15 QGrey & pink xIin lime w/golit:!.c chert & maroon shales
20 Conglomegate. Marcon & grey xin lime w/colitic chert & maroon shales.
25 QGrey & marcon xln lime w%gme translucent chert & maroonr shales.
30 Grey & rose xln lime w/much translucent & rose shert.
35 Migsing.
40 Grey & pink med. xln lime w/trace of chert.
&5 ﬁhal T ” n %  w/much translucent chert & some maroon
8 - I
50 Grey & pink med. xln lime w/chert & dark grey shale streaks.
55 Coarsely xln grey lime w/translucent chert % maroon shale streaks.
60 Xln grey lime w/translucent chert,
65 Cherty conglomerate. Reddish xIln lime & reddish mineral w/some chert
70 Cherty conglomeréite. Reddish dense lime & maroon shale w/chert.
75 Cherty conglomerate. Reddish & grey xIn. lime w/much chert.
80 Cherty conglomerate. Reddish dense lime & maroon shole w/chert.
85 Cherty conglomerate. Reddish & grey xln. lime & chert w/little
. maroon shale. :
90 Cherty red conglomerate w/Iiittle grey lime.
95 " 7 7 . n o n ) n
2300 " 1 " " n o n n "
05 Cherty red conglomerate w/some grey xln lime.
10 n n = it W " n "
1 ] n " .
oo w/grey 3n lige
25 n 7 " " o 1 "
30 Grey xIln lime w/little white chert.
35 LU * w/some dolomitic lime.
40 Medium grey finely xln lime.
45 Darker grey finely xln lime,
50 " " f " 4
55 HMged. grey finely xin lime.
60 “i n L " " w/traces white opague chert,
Trip
65 Med. grey med. xIn limeé,
70 14 n n " "
75 i n n 4] n
80 ® ¢to coarsely xln med. grey lime.
85 " . " - L8 " n 4]
90 %  xln med, grey lime..
95 n i " n "
24,00 ® ¥ grey lime.
05 m n "m° ®  y/lyhite lime strésks.
10 White xIn lime, soft.
Tetco Test 2413-2,09°
Corracted
2410 white xln lime, soft.
15 n.n n “y/orey lime streaks, soft.
20 ] ® _ % n ] #
2420-25 Grey and white xln lime.
30 i n n ki ”
35 Grey medium xln lime.
LO n " L] )
45 1t n n "
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50 Grey medium xln lime. ‘
n n

1 n

60 n n " " darker.
65 " 1 h “ L1

70 ] ] n 1 "

? 5 ® n " n .

80 Grey to buff slighti{ delomitic lime w/ttege of rose chert.
85 Grey & pink medium xln lime (fossiliferous)

g0 Light grey to white med. xln lime.

9 5 tt it 1 "

il n

w/trace of light chert.

n ' {fossiliferous)
2500 n LA R t 1  w/trace white chert,
05 it n on o« n LA (fossiliferous) -
15 n 1

n  (fossilifercus)
20 Light grey xln 1lime ¥
n i if

25 m  highly fossiliferous

30 Med., grey coarsely xln lime " ,

30 Toom n t  w/some pink xIn lime

35 n LI " " stresks of reddish stained
L0 R n #t n

: w/lime & streaks of purple shale.
1‘_5 it ki) n ” n n n n i

50 Light grey & pinkish xIn lime-highly fossiliferous

55 " 7 xIn lime & pink dolomitic lime.

20 W w & pink xIn lime,

65 n " " gdolomitiec & x1n lime w/some marcon shales,
( probably cavings)

70  Soft lt, grey & pink Dolomitic & x1ln lime
Circulating 30 min.

70  Soft Lt. pink and grey dolomitic sand.
Circuldating 1 hour '

70 Soft Lt, pink and grey dolomitic sand.

gg Soft dark pink & grey dolomitic sand,

Fair porosity. Nedium to coarsely xIn light red dolomité
a5 and dolomitic lime w/trace dark chert,

Fair porosity. Medium to corrsely xIn light red dolowmite
and dolomitic lime w/trace dark cherb.

2590 Medium to. coarsely xln light red dolomite w/fair porosity.
95 noow " n n. n " w/trace dark chert.
2600 n n i n w i " & dolomitic lime.
Trip _ . ‘
05 Medium xIn light red and grey lime,

10  Medium xin light red and grey dolomitic lime.
Mediun xIn light red w/some grey dolomitic lime.
20 Light red with little grey dolomitic lime.

25 Light red with some grey dolomitic lime.

30 Light red dolomitic lime.

35 n " - - 0on n ’

LO it 1 w/little grey dolomitic lime '
45 " 7 & some pinkish grey limey dolomite.
50 o« n ow on L % dolomitic lime.
55  Red dolomitie~lime.

60 Red dolomitic lime & grey xin lime.,
65 Hedium grey xIn lime w/thin red streaks.
70 R oW " n " #

75 R T .
80 ® . # .and some reddish xin lima,
8 ed dol igrlime w/little grey xin lime,

L i e e R e
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Red and grey lime & red dolomitic lime w/some dark chert
Cire. 1 in. :
Rad & grey lime & dolomitic lime w/some dark chert
Sof't red lims & dolomitic lime.

" ” " - § b1 .
Red lime and dolomitic lime w/few streais grey lime.
Red & some grey lime and red dolomitic lime,
Red lime and red dolomitic lime w/red shale streaks w/dark chert.
Red & some grey lime & red dolomitic lime w/red shale streaks.
Red & grey e & dolomitic lims w/shale streaks & brown chert,

Dense grey dolomitic lime w/grey shale stresks & some dark grey chert
Finely xin grey dolomite.

Finely xln grey dolomite w/dark chert.
n ki 4 1 n . n n
i 4] n ki1
Trip & repaira-37hours.
Pinely zln grey sandy dolomite and some xln grey & pink lime
w/gome dark chert streaks.
Finely xln grey sandy dolomite w/little light chert streaks.
Finely xIn pink & grey sandy dolomite w/dark (some) grey chert gtreaks
Finely xln grey & pink dolomite & lime w/dark grey chert streaks
Light red and grey finely xln sandy dolomite w/dark grey chert streaks
Light red finely xln Sandy dolomite w/little grey chert.
Light red and grey dolomitic sand w/little brown chert
Light red dolomltic sand,
Li%ht.red dolomitic sand w/few streaks of grey sandy dolomite,

#*  gandy dolomite w/few stresks of grey sandy dolomite, and
dark chert.
LiBht ved % - W f oon n n 1 ”
Light’ red dolomitic sand

4
n " n o " " o® &, of
oolitic chert.
Light red and grey sandy dolomite
4 4

® - medfum dolomitic sand w/few sﬁreaks grev dolomite.
" n n n

¥ % & grey medium dolomitic sand,
Pink and grey dolomitic sand w/some light grey finely xIn dolomite
n un L n

finer
1t H !! ﬂ i n
Little pink & grey dolomitic sand n
n " n n n
i1 . n " fine " ”
"o L IR T " n

Pihk & grey fine sandy dolomite.
n i i} " "

Pink, bu_ff_éc. -grey sandy dolo:i;;!.te,w/few greéy micaceous shale streaks
* ° xIn dolomite & dark gréy xin lime.
# b} 1] H .ﬂ <) n n
Light red finely xln dolomite w/some dark grey xIn lime,
Grey to d%rk grey xln lime w/few dark grey shale strezks.

n % w/some shaley bleck dolomite
n n ow " n - ft " " it
n : it L1 N | n R } . 114 a n

_u/t_r&cé of translucent oolitié -chert.

Grey medium xln lime w/stresks of oolitie to fossilifarous
translucent chert.

et -‘;;\_\f(

" w/few stresks finely xln buff dolomitk
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25

;
i

Grey medium xln lime & dofomitic lime w/streaks of oolitic to
fosgilifercus translucent chert.

Prip & repairs

Grey med. xln lime & dolomitic lime w/streaks of oolitic to
fossiliferous transliucent chert.

Sanme

Light red & some grey med. xln dolomite, some grey lime & transe
lucent chert .

Grey & light red coarsely xln dolomite w/ovacue chert,
" n " " n " w/ translucent & opaaue chert
n " # n ¥ dolomitic lime & fossiliferous
light chert.

Grey & light red coarsely xln lime & dolomitic lime % fossiliferous

lizht chert. -f

Grey coarsely xln lime & dolomitic Lime & fossiliferous light chert.
Grey med. to coarsely xln lime & dolomitic lime & fossiliferous
1ight chert. ‘
Grey med. t¢ coarsely xln lime & dolomitic lime & fossiliferous
light Gherto
Grey & light red to coarsely xln dolomitic lime & fossiliferous
light chexrte.
grey med. sandy dolomite & dolomitic lime w/little light cherts
few oll stained pisc _ S
G?é?“ﬁad?“ﬁéﬁ&?’ﬁ?I&E%%e (some stained pieces as above)
n. #  goarse sandy lime.
n

n it n n : . : '3
®#  xin sandy lime 3
t n n ¥

t  w/some chert., H
Pink & grey med to coarsely xIn sandy lime w/trface of buff chert. :
" 4 n ow w LA 7  w/more white chert.
" " LA B nooon *  yw/some white chert
Soft pink & grey med. xlu dolomitic lime w/some white chert.
11 4} n ki 1 ! ] ki 1 n n
n  light red fine to med. xln sandy lime. :
"  grey med, xln dolomite & dolomitie xIn lime w/some detrital i
material, . _ {
Soft red med, to coarsely xin sandy lime w/detrital material, 5
circulate 30% at 3050, : ;
Girculate 1 hr. at 3050, i
Soft red coarsely xin red dolomite w/little detrital materialj j
fair porosity. ' :
Red med, to coarse xln dolomite w/little grey lime, %
Grey x1ln lime & Ted med: xIn dolomite, red & green shale & red |
ailtstone w/little translucent chert.
Grey & red dolomite w/porosity w/some detrital material.
Pink to grey med. xln dolomite w/trace of chert.
n i k. n n i u . ”®
u n oon n n " = n n
Soft pink to grey med. xln dolomite w/trace of chert.
Soft pink to grey med, xln dolomite w/ trace of chert.

Circulate 1 hr.
Soft pink to grey
n o w n

med. xIn dolomite.
" " "

Soft light red & grey fine to med. xln dolomitic lime.
" n " ft n n i) " "
H 3 n " n 1 11 14 ’ n ‘
& dolomite.

#Ht %N i} L n n i f n




3115 Soft 1ight red & grey medium xIn, dolomitie lime & dolomite
20 _ dolo. & dolomitic lime w/trans-
lueent che:'b .
25 Soft light red & grey medimm xIn dolo. & dolomitic lime w/trans-
Yugent chert.
30 nght red % grey medium xln dolo., & dolomitic lime w/traces chert.

35 *  mad, to coarse in dolo. % dolomitic lime w/traces
chert.
LO Light red & grey med¢ xln dolcmltic lime.
L5 " w/some translucent chert.
50 n u w eoarsely xln lime,
gg Pink & grey coarsely xln lime.
65 “‘ "o mﬂd. to coarsely xln lime.
70 f n T =n oo w/tracas light chert.
75 n n n xin green flecked {1; andy dolomite.
-gg Pink & grey med. xln green flecged sandy dolemlte
90 W mooow to coarsely Sandy dolomite.
05 " " on
3200 i ot n n " n "
05 . 1] 1] 1] " 114 1]
%0. . " . fine to med. dolomitic sand & some sandy dolomite.
23 n % L B 1 n n n "
25 " 1t " 1t n " n 1 " "

Circulate 30m1n.
3227 Pink & grey dolonitic sand & some sandy doclomite,
- Cireunlate 1 hr.

3227 Red coarse dolomitic gand
30 ®  and grey ssndy dolomite.
35 Pink rad & grey sandy dolomite w/green flecks,

ﬁo Pink & grey sandy d010m1t9-

5 ,

_ Correction-Ran S.L,M. 32#5 - 3254

3250=55 Pink & grey sandy dolomite,
60 L] % " 1

65 " o, noom green flecked, |
%0 - W . " " ¥ with little chert.
75 1 1 " " . 1t B
80 - Pink & grey xln lime,
8 I grey e
gg G v fl “k 4 ‘gnk &? slightéy %rge:iflackad.
raen ecked p gray san y olomite
3300 rod & ‘
05 u : u- pink & ® u: u
10 1 " - " n "
%g Grﬁy & pink sagdy dolgmite-w/bomg*dolomitie sand.
25 u "gre_en u " & soune xIn lime.
30 v &oplak ® w O SOHE BNV ,
35 L Tt " o -
40 L n " o &'aome grev dolomitic Sanda
k5 ® " gandy lime
50 LA L L % green flecked-few pieces are oil stained.
gg Ha gd grsy dolomitic sand--mora dense. ,
65 L “ ' “ ” '" , green tiecked.

70  Pink & buff amy' dolomites
75 Grey sandy dolomite.
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Pink & grey sandy dolomite.
Darker grey sandy dolomite w/streak of pink quartsite.
14 1 i

n w/trace of translucent chert,
Red lime % Pew red shale streaks.

ﬂ " % sandy lime w/trace chert.
Red, grey & green sandy lime to limey sand w/few red shale streals.
Red 7 grey sandy liwe w/few recd shale streas.
Grey & some white lime.
1" ped.xln lime w/sbreaks of grev shale.
Trip
Trig
Sample after trip--probably same as ahcve,
Grey med xln lime w/streaks of grey shale.
Tnterbedded finely xln dark grey lime & grey calearscus shale,
n i3 n 1 n n i1 U un
ki) k14 w ¢4 " n 111 ki "
17 1t b1 1 n i 1 1 i

Gray, buff & pink med xln lime w/few red shale streaks,
Grgy & redgish mgda xlg 1im§ w/red shale strgaks,
i) i

Red & grey 7 8 * w/faw red shale streaks,
Interbedded p%nk & grevy ngd. xlg lime w/reg & green shale stgeaks.
" it 1] it n

H n 1 n n n [ 1 ? n n

Grey & pink med. xin lime w/red shale streais,
1 i? " ” n n n b

Grey & pink med, xln lime w/few red shale streaks.
Red x1n lime, dark green delomitic shale & red shale.
1 w n n n ;] id i n
w n % n

greenish grey dolomitic shale & red shale.
Pink & greeniszh ggey calcareous shzle,

" " xIn ldime.
Greenish grey med. LI

Light green & grey med., xln lime w/few grev calcareous shale streaks

Light greenish grey med. xln lime,
Light greenish grey dolomitic quartsitic sandstone.
H n 4] n " - 3}

n n % Limey sandstone w/grey shale streaks.
" n n 1t a t 4] it

n 1 1t 1t t " n n

Light greenish grey sandy lime w/maroon & grey shale streaks.

n n " limey sand w/grey shale streaks,
Greenish grey finely xIn limestone w/grey shale streaks.
Pink & grey sandy lime w/red.& grey shale streaks,

n n u % w/faw grev shale streaks,
Buff, pink & grey sandy lime w/grey (few) shale streaks.
Gregnish grgy saﬁdy lime w/few grey shale stgeaks.

: . i n n n

Pink & greenish grey sendy lLime w/few grey shale streaks,
Greenish grey sandy lime w/calcareous grey & green shale streaks.,
n 7 " " w n " ] "
Pink & grey sandy lime w/calcareous grey &ipgreen shale streaks.
Grey aandy lime w/calcareous grey & green shale streaks.
1t L] " ] i on 4] f
Grey sandy lime. . - :
Grey sandy lime " n " " . "
n " ™ " t. on ® ow
Pink & grey & slightly sandy lime w/celecareous grey & grean shale
gtreaks, W 1itt§§ cgért. ' g?ey gr
Dark grey finely xIn lime. LT
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w

Dark to light grey finely xln lime.
Dark to light grey méd. xin lime.
Hed. grey med¢ xln 1ime w/few proy shale streaks.

it it aandy dolomite.

n n

W oo n e ﬂ *w/few grey & green shale strealks
n 1 H ' "

o 1 "o ;)

Light & dark grey sandy dolomite wffew grey shale streaks.
it

Dark grey sandy dolomite w/traces of chert.

Light & dark grey sandy dolomite w/traces of chert.
Med. grey sandy doldmlte.

" i id lt

1 I | W ]

1 W L] L]

" *  dolomitic sand.
n u ] "

n - i "
5 n. n 1]

ki b it W

i n n LA
n *  sandy quarbzlte.
1 B B n un

L L B i w

After trip. Med. grey sandy gquartzite w/traces chert,

Glﬁar ﬁo tranglucant_sandy quarESita te guartgitic sand..
, . " - v n

® o n ' f " 1] w
L 1t white 1 o L n
Clear tc white quartzite to quart21t1c gand,
n wVSOme translucent chert.
n n u 11 n 1 "

Sample missing
Pink to tranalucent aandy quartsite to quartz1tic sand._

I

n & grea nish quarﬁzite.

n

LI 1) translucent quartsite.

L) greanish o a

" " ¥/some marocon & greem dolomitie shale,
" H 7% 14 n n iIf. ‘n

Greenish grey sandy dolomite.
Gray dolomitic aand & aandy dolomite.

ﬁ ﬂ : ﬂ o n i3
n n " " o w/iiy tle chert & traces of

maroon & grey shale & some iranslucent guartuite.

Pinkish & translucent quartzite‘w/streaks of dolomltlc grev sand
and trace of chert

Pinkish translucanﬁ quartsite. _
down -for & week~-testing and running caging to 1997 :
Pink white and light graen quartzite w/little red dolomitiec sand.

w/atreaks of grey shale and
grey dolomitic sand.

grey dolomitic

Pink, white, & 1i§hgdgreen quartzite LI "

o, 0 i kPSS b M O il




i
White to pink quartzitic sand to quartzite w/few thin streaks of
grey shale & maroon & grey dolomitic sand, .
Same * )
1t
1

white to pink to light green quartsitic sand to auartzite w/few thin
streaks of grey shale & maroon & gray dolomitic sand.

Same
n
5t .

White to pink to light green aquartzitic sand to quartzite w/few

thin streaks of grey shale.

Same. - , _

White to pink to light green guartzitic sand to ‘cuartzite w/few

thin streaks of grey shale & maroon & grey dolomitic sand.

Trace chert. Same as above.

Increase in red. Same as above.

Deep pink to white to green quartsitic sand to quartzite w/increase
in grey shale, some dolomitic sand, traces of dull brown chert
and calcopyrite?

Rad to white to green quartzitic 'sand teo cuartsite w/ traces of
limey and dolomitic ssnde. _

Red t6 white to green guartszitic sand to guartzite w/traces of
limey & dolomitic, sand. :

Red to white to green quartzitic sand to cuartzite w/traces of limey
and ‘dolomitic sand and few grev shzsle streaks.

Same. ' ‘ . :

Incresse green, Red to white to green cuartsitic sand to cuartzite
ﬁ/streaks of grey dolomitic sand,

Pink to white to_green quartzitic sand to quartzite w/stresks, of

grey & red dolomitic sand
Samea,

Pink to white guartzitic sand,
n ® " " % to dquartzite.

n o n 1] L1 B .
Lost circulation.: Pink to white to green guartzitic sand (finer) :
" _ n ] L4 " i L . 1) ft .“ (mixing mud
Pink to0 white to green quartzitie sand (finer) (mixing mud) ;
n " . quartzitic sand.,
" = n o
" ] " " o
n " o ®  to quartzite.
" .n 1 . L ]
Prip

Pink to white quﬁrtzite w/féw gtreaks grey shale.
Pink to white quargzité w/ﬁéw stgeaks grey shale.

n o N i grey dolomite
n w n " n n " n " W
"o L4 f " n n - n n

Light red nuartzite,
1w " n :

‘Pink to;ﬁhite quartzite.
" won n

] " n "
n e n "  w/thin streaks of grey dolomite.
v ] 1 i " . n "
Trip & semeriting 5026

Pink to white quartzite w/ thin streaks of grey dolomite.
n n n : n . 2 § L § n " n

n n " n " n ) "

lime & grey shale
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2, i!;.l'?O Pink to white . .artzite w/thin streaks of'_ ey lime & grey shale
%, w/lpiece brown dolo.
* { 75 Pink to white qusrtaite
( 80 ©Pink & whits guartzite w/few grey dolomite stresks,
85 ft i n b " n ”n
90 n . " 114 " i1 11 n
05 TLight red quarbzite w/few green % red shale stres's.
4200 n n n w/thin green, red & grey shale strears,
05 n * & white quartgzite w/thin green, red & grey shale streaks
(Pipe dope in samples resembles oil st-ins.}
10 Light red & white quartzite w/thirn green, red & grev shrle stresks
(Pipe dope in ssmples resembles oil stains.)
Circulating . :
4210 1ight red & white guartzite w/few grey & green shale streaks &
tracs tan chert,. :
15 Light red & white quartzibte w/few grév » green shale streaks and
tracs quartzite sand,
20 Seme,
25 Light red & white quartzite w/few gray © green shale streaks.
30 B i n n n " n i 1 & thin
zrey line stresk
35 Light red & white gquartzite w/few grey & green shale streaks.
L0 Pink to white quarkzite w/few grey & green shale streals,
':!'5 n 1 n n 1t 1 ] n it
50 n i ki3 5§ i} " i " ki
55 4] ki 113 L1 k¢ b1 b i1 it
60 n n " " T n " t % w/trace
red lime |
65 Pink %o w}ige quartaite w/few grey & green shale atreaks w/trace
Erey Sa
70 Pink to white quartzite w/few grey & green shale streaks
?5 n n 1 7 n 11 i ” 1
80 n " " 4] i 1] f n 1
85 1 " oon ] n 7" 1 t n _W/trace
v lime. . '
90 Pink to white quartzite w/few grev & green shale strea:s w/trace
grey lime.
95 Pink to white " LU % " " L
grey lims,
L300 Pink to white " " 1 " " it "'
grey lime,
: “-v,‘ 05 Pink to white w n n n " 1 n
grey lime. '
_ trace staining--probably. from pipe dope,
: 10 Pink to white quartzite w/few grey % green shale streaks.
15 = n n u i 1t ] n B RN R
20 noon, 0w n n n n n ow Selevace
) buff lime. ' - L
| 25 Pink to white n L " " w/trace
! ‘ gray lime., S
, 30 Pink to white n n n L " "
e 35 Pink to white gquartzite. |
T L0 n @ " . on
S b5 v . A w/little quartzitic sand.
55 ntou i " ‘
60 n on " W
2 n o ow o w/srace grey lime. |
70 T w/trace black dolo. % green shale
75 L T . S " L : ‘
80 ®t n 1] -

" w/trace green shale.
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'Piiz}c_' $o white quartzite w/trace green & gray shale.
1t i n n

‘

, u n _ , " & grey liue.
"o it n n - L H " 14 i 1 k4]
1 n l't 1 1t 1
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"COCHISE GOUNTY, ARIZOMA o
— e o1l Duncan Co. (Aillcox, Ariz.).
= Hurrey (Cowan) Ne. 1 .
: Sec, 5, T 225, R27 E

| GPECIAL: Waddell-Duncan Co./Chuck Aston-12/22/50
- 3-12-51t IR to Waddell-Duncan Cos

' 10=4=512 IR to J. W.Alexander w/Cities Service

i July 7,1951

: REPCRT
1608: Top Pennsylvanian system, 1ithology
o 1608: Top Atoka series, by lithology
e T 1810-18k0: Atoka fusulines
717 7iBy lithology onlys
R 2305: Top "Mississippian”limestone
3380: Top Silurian systea
i 3520t Top Carbrian system
S 3990 Top pre-Cambrian te
-} Samples examined from O to 00 feet.
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LEGAL NOTICE

The report, GEOCHEMICAL EVALUATION OF THE WADDELL-DUNCAN NO. 1
MURREY WELL, SEC. 5, T 22 S, R 27 E, COCHISE COUNTY, ARIZONA,
was prepared by Geo-Strat, Inc., Houston, Texas. Neither Geo~
Strat, Inc., nor any person(s) acting on its behalf

a. makes any warranty or representation, express
or implied, with respect to the accurracy,
completeness, or usefullness of the information
contained in this report, or

b. assumes any liability with respect to the use
of, or for damages resulting from the use of,
any geological information disclosed herein.

o

Palynological, total organic carbon, visual kerogen, and
vitrinite reflectance analyses, allow the Waddell-Duncan
No. 1 Murrey well to be divided into eight (8) fairly
distinct geochemical zones. While these don't exactly conform
to the Formational boundaries as picked on lithology and/or
on the IES Log, they are none-the-less considered to have
some time-stratigraphic significance.

. Reworked Cretaceous and Paleozoic palynomorphs are common
in Quaternary bolson-type deposits.

Tertiary sediments contain a great deal of mineral debris

(?volcanics). Pollen of the Compositae and the Chenopodiaceae
type are coumon.

. The average total organic carbon content of the entire section : J
is extremely low, less then 0.030 Z.

. The stratigraphic section ranges from Immature, 0 to 1,640 feet,
toe Severely Altered, 2,550 feet to T.D.

. There is a significant "jump" in the level of maturation at the
Tertiary-Carboniferous boundary (between 1,640 and 1,650 feet).
This is also reflected by a noticeable deterioration in the
overall kerogen preservation.

¢ The Carboniferous (Penn.-?U. Miss. Undiff.) - Mississippian contact, . | R
between 2,140 and 2,150 feet, is marked by a sudden decrease in ke

the kerogen particle size. In addition, the quality of the extract-
able organic matter improves significantly.

Lower to Middle Ordovician age sediments are inferred by the
abundant and diversified occurrences of acritarchs and by the
observed occurrence of some chain-like organisms, possibly related
to the Chitinozoan Desmochitina sp., and scolecodonts.
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SAMPLE MATERIAL

Geo-Strat, Inc. is deeply indebted to Dr. H. Wesley Peirce of the
Arizona Bureau of Geology and Mineral Technology, University of
Arizona, Tucson, Arizona, for making well cuttings samples of the
Waddell-Duncan No. 1 Murrey well available for study.

Forty-one (41) well cuttings samples, representing the stratigraphic
interval between 50 and 4,250 feet, were composited into 90 foot sample
cuts (Text-Figure 3). Samples prepared for visual kerogen and vitrinite
reflectance analyses were processed using standard palynological

techniques with the oxidation step omitted. All organic carbon analyses
were conducted using a LECO DC-12 Organic Carbon Analyzer and Determinator.

Each sample examined in this study is identified by the Geo-Strat Job
Number 219- and by a sequential suffix number -001 through 041. The
stratigraphic interval represented by each number can be found in Table 2.

GENERAL INFORMATION

Two (2) copies of this report, complete with all available IES Logs,

_have been supplied to each participant. In additiom, each report contains

a transparency of the IES Log which has been reduced for use with the
total organic carbon well profile (Text-Figure 8). All visual kerogen
slides and vitrinite plugs will be retained by Geo-Strat, Inc. This work
is subject to copyright. The reprinting or copying of this report, its
Text-Figures, Tables, and Plates, is prohibited.

INTRODUCTION

As petroleum exploration along the Overthrust Belt intensifies, increased
attention has been focused on the extension of this structural feature into
the Basin and Range Province of southern Arizoma (Heylmun, 1978; McCaslin,
1978; and Tippee, 1980). Although over forty (40) petroleum-exploration
wells have been reportedly drilled in southeastern Arizona, only about one-

forth have penmetrated rocks of Paleczoic age (Text-Figure 1). Of these, six

(6) were reported to have had questionable oil and/or gas shows (Table 1).

Many geologists feel that deep traps and reservoir quality sediments probably

exist within the Paleozoic sediments of the Pedragosa Basin. This being

true, the next question tfie geologist must ask himself is, "are souxce rocks

present?” At present, no organic geochemical data is available on any of

the wells drilled in southeastern Arizona. In order to gain a better under-

standing of the geology-geochemistry relationship, Geo-Strat, Inc. has
undertaken a detailed study of the stratigraphic section penetrated by the

Waddell-Duncan No. 1 Murrey well. The results and interpretations made

by this writer will be based primarily on Geo-Strat's Palynological, Total
Organic Carbon, Visual Kerogen, and Vitrimite Reflectance analyses. From
these studies we will attempt to:

1. Accurately define the state of thermal maturity attained
by each time-stratigraphic unit encountered in the
Waddell-Duncan No. 1 Murrey well.

2. Describe the character, type and quality of the extracted
organic matter.

3. Gain a fairly good understanding as to the hydrocarbon
source potential of the entire stratigraphic section.

RESULTS AND INTERPRETATIONS
I. GENERAL GEOLOGY

The Pedragosa Basin covers a vast area of southeastern Arizoma, southwestern ‘ ; g OF
New Mexico, and northern Mexico (Text-Figure 1}. In southeastern Arizona 7 g '
it occupies the eastern two-thirds of Cochise County, an area of approximately
1,000 sq. km. Structurally, the area is characterized by subparallel north-
northwest trending mountain ranges, 5 to 30 km. wide, separated by alluvial
filled basins. They are the result of Laramide and Cascadian tectonism in
association with periodic activity along the Deming Axis. The Cenozoic,
Mesozoic, and to a limited degree the Paleozoic, is characterized by rocks

which exhibit complex folding and thrust faulting coupled with localized areas
of volcanic intrusives and mineralization. (NOTE: For a more detailed

synopsis concerning the geologic history of the region, please see Turner, 19623 .
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II. PALYNOLOGICAL OBSERVATIONS

Palynological investigations of the stratigraphic section penetrated by the
Waddell-Duncan No. 1 Murrey well turned out to be of limited value. The
sparsity of well cuttings sample material, the degree to which the samples
had been picked over since they were imitially collected, and the fact that
this well is open hole from the casing shoe, estimated at 250 feet on the
enclosed IES Log, to T.D., all contribute to a very disappointing zonation
attempt. MNever-the-less, what few palynomorphs were present did prove to be
of some value. Palynologically we can show that:
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1. Large scale erosion and recycling of Cretaceous and Paleozoic
sediments were actively taking place during deposition of the
Quaternary bolson-type valley fills {(Plates 1-~3).

2. The Gila portion of the stratigraphic section contains very
few palynomorphs. The most common are those belonging to
the Compositae and the Chenopodiaceae. Some gymmosperm
pollien, probably reworked from older sediments, were also
noted (Plates 2-3).

3. Cretaceous sediments, if encountered in the general area of the
Waddell-Duncan No. 1 Murrey well, will tend to be Immature.
(NOTE: This is based on the color of the reworked palynomorphs
observed in the Tertiary-Quaternary portions of the well).

4. Carboniferous (Pennsylvanian--U., Mississippian) sediments have
reached a maturation level ranging from Mature to Very Mature.
(NOTE: This again is based on the color of what is considered
to be an Upper Pennsylvanian (?L. Permian) bisaccate observed in
sample 219-022 (Plate 3, Figure 9).

5. Sediments interpreted as Devonian in age, show a marked change
in the organic matter type and degree of thermal alteration.
Here we also observe the first occurrence of ?Chitinozoan
fragments coupled with a sudden influx of marine algal cysts,
i.e., acritarchs (Plates 4-5).

6. Lower to Middle Oxdovician age sediments are inferred by the
abundant and diversified occurrences of marine algal cysts,
i.e., Baltisphaeridium sp., Micrhystridium sp., and Leiospheres.
Alsc present are some chain-like organisms, possibly related to
the Chitinozoan Desmochitina sp., and scolecodoants (Plates 4-6)}.

III. GEOCHEMICAL METHODS

In determining the hydrocarbon potential of a particular rock umit, the
geologist~geochemist has a variety of methods upon which he or she can
rely. The method which one chooses depends, in part, on the type, awount,
condition, and manner in which the samples were collected. Whichever
method one chooses to use will naturally have specific limitations. WNo
single analysis will provide the geologist with all the geochemical
parameters needed to make an intelligent interpretation. It must be
understood that the degree of reliability for a particular amalysis will
vary from poor to excellent. Therefore, prior to undertaking a geochemical
study, one should have a clear picture in his or her mind what it is that
they are trying to determine and the options available. A summary of the
principal methods used in the characterization of source rocks and their
degree of reliability 1is given by Tigsot and Welte, 1978, p. 465. An
updated version of their chart is reproduced in Table 3.

Because of the nature of the well cuttings which were made available on
the Waddell-Duncan No. 1 Murrey well, i.e., scarcity and quality,
Geo-Strat, Inc. had to limir the scope of its gecchemical investigation.
In this study, we will be discussing three (3) of the most important
geochemical parameters: Total Organic Carbon, Visual Kerogen Assessment,
and Vitrinite Reflectance analyses. A brief explanation of these methods
is given below.

A. TOTAL ORGANIC CARBON

The total organic carbon content of any given sediment is a measure of its
organic richness. This procedure involves five (3) basic steps:

1. Drying the rock sample.
2. Grinding the sample to a very fine powder.
3. Weighing about a 0.30 gram sample into a ceramic crucible.

4. Acidizing the sample, in the crucible, with hot and cold
hydrochloric acid in order to remove the carbonate carbon.

3. Determining the total organic carbon content in an
apparatus utilizing an induction furmace and a thermal L
conductivity cell to measure the evolved COj. k-

Based on the work of Ronmov (1958) and Gehman (1962), it is generally accepted
that one needs a minimm of at least 0.50 % T,0.C. in a clastic sediment for
it to be considered as having fair source rock capabilities and at least

twice that, 1.00 Z, to be considered as good. Only about half of this, 0.25 %
and 0.50 % respectively, is required for those rock units which are carbonates
(Text-Figure 5). Please be aware that these minimal values should be
considered only as a rough guideline rather than as an absolute indication

for determining a rock's source capabilities. Other criteria which must also
be considered include the type of organic matter present and its state of
thermal maturation.
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B. VISUAL KEROGEN

Kerogen, as originally defined, is the solid bituminous mineraloid substance
in o0il shales which yeilds oil upon destructive distillation (Crim—~Brown,
1912). The term has since been hroadened to include all insoluble organic
matter, primarily of a plant nature, recovered from shales and other clastic
sediments after they have been treated with hydrochloric and hydrofluoric
acids (Burgess, 1974). This includes spores, pollen, plant epiderm, woody
plant tissue (vitrinite), coaly debris (inerts} and algal cysts (fresh water
and marine), as well as a host of unidentifiable organic matter types of
uncertain biological affinities.
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The thermal history of a sediment, oftened referred to as organic metamorphism
or eometamorphism, is manifested in the color of the extractable organic
matter. Gutjahr (1968), Correia (1967) and Staplin (1969), were among the
first to demonstrate that the color of the kerogen, as viewed in transmitted
illumination with the aid of a microscope, acts as a type of paleo-thermometer.
The five (5) most important factors which influence the color changes of
organic matter are: 1. heat, 2. pressure, 3. chemical associations, 4.
weathering, and 5. geologic age. Other factors which may contribute to the
degree of color change, especially in palyncmorphs (spores, pollen, etc.),
include cell-wall composition and morphologic structures (Wilson, 1971).

During increasing thermal maturation, palynomorph carbonization progresses
through a series of color stages. Immature sediments are characterized by
palynomorphs having a colorless to pale yellow color. Mature sediments contain
spores, pollen, and plant tissue which vary from orange-brown to brown in
celor. Very mature sediments, or those which are nearly metamorphosed, yeild
palynomorphs which are dark brown to black ia color. It is during these
various stages of transformation that hydrocarbons are generated. The
relationship between the degree of thermal alteration (T.A.1.), coal rank,

and the occurrence of oil and gas, is illustrated in Text-Figure 4.

Palynomorphs are generally destroyed during low-grade metamoryphism. Thin-
walled dinoflagellates (algal cysts), spores and pollen grains with delicate
ornamentation and some forms of membraneous plant tissues, are usually among
the first to disappear. Woody tissues however, become darker colored early
during diagenesis and retain their delicate wall structures, i.e., pit
diaphrams, until most spores and pollen have disappeared. (NOTE: Some woody
plant tissues become lignified and thus are dark colored while the plant is
still living).

Why use Kerogen?

The visual kerogen analysis is an important technique used to determine the
geothermal history of a sedimentary basin. The thermal alteration (T.A.1.)
curve and knowledge of the particular type of kerogen incorporated into a
sediment (0.M.I1.), allows the geologist to predict a particular geographical
areas source rock potential (hydrocarbon gemeration and type). TFor this
reason it is necessary that the dispersed kerogen debris be categorized.
Microscopically, using transmitted i1lumination, GEO-STRAT, INC., recognizes
four (4) basic kerogen types. These are ranked according to their importance
in the generation of hydrocarbons and are therefore based upon their "lipid"
content. (NOTE: Lipids, hydrogen-rich constituents which are considered

by many to be the precursors of 1iquid hydrocarbons, represent a variety of
chemically unrelated substances such as fats, hydrocarbons, inorganic sulfur,

ete.).

Those considered to be the two most important kerogen tvpes, rich in lipids,
are designated as Lp and Ls. Lp stands for liptinites of primary importance
(amorphous sapropelic kerogen and associated algal debris), while those
designated as Ls, liptinites of secondary importance, include such things

as spores, pollen, and plant tissues (epiderm). The third category is
comprised of woody plant tissue (vitrinite) and is designated simply as LN
This group is lean in its lipid content. The least important kerogen type(s)
involved in the generatiom of liquid hydrecarbons, group four, are the inerts.
These are finely disseminated particles of coaly debris mixed with pieces of
mineral charcoal. While some of the coaly debris has a dry gas (thermally
derived methane) potential, it adds very little to the overall formation and
generation of oil and/or gas condensate. Thus in properly assessing the
hydrocarbon potential of any sedimentary basin, and in particular the Pedragosa
Basin of southeastern Arizona, it is essential that the geologist have a firm
knowledge not only about the thermal maturity of the stratigraphic section,
but also in the type(s) of organic matter (kerogen) contained within each

time-stratigraphic rock unit.

In addition to being an excellent indicator of geothermal diagemesis, the
degree of preservation and size range of the individual kerogen particles
are also of importance. The degree of preservation (P.I.), is indicative
not only of the environment in the area of deposition, i.e., Eh and pH, but
it can also provide the explorationist with important clues pertaining to
the stratigraphic section, i.e., secondary mineralization (dolomite and pyrite)
and possibly tectonic events (unconformities, faulting, etc.). Particle
‘size measurements (P.S.I.) can also yeild significant results providing the
samples are prepared in a consistent manner, i.e., grinding, acidization,
slide preparation, etc. The overall particle size has been helpful in
determining the proximity of the depositional site to shoreline and in
ascertaining the direction of tramsport.

How are the Kerogen parameters derived?

The method used by Geo-Strat, Inc., to determine the individual kerogen
parameters is simple and straight forward. Our technique involves the
derivation of a numerical value, index, based on the number cf squares which
are colored-in on the KEROGEN SUMMARY CHART (Text~-Figures 7,9). Values are
calculated for each of the four (4) basic parameters, i.e., Organic Matter
Type, Thermal Alteration, Degree of Preservation, and Kerogen Particle Size.
In the derivation of the Organic Matter Index only the botanical entities,
represented by the first six (6) rows, are calculated. These include Algae,
Amorphous debris, Spores-Pollen, Cuticle~-Membraneous debris, Vitrinite or
Woody structured debris, and Coaly debris or Tnerts. Like the system itselfi,
the kerogen values are subjective. Once derived, the indicies may be used
individually of summed in a collective fashion so as to represent a single
value for a particular Formation and/or Biostratigraphic Zone (Table 6}.
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Qur primary goal in using this method is to be able to generate a series

of contour maps which when combined with additional geological information,
will provide the geologist with an added vantage in determining where the
most promising locations are for more detailed oil and gas exploration.
(NOTE: In order to determine relative abundance for each of the kerogen
types in a given sample, one must divided the total number of squares which
have been colored-in under the heading TYPE OF ORGANIC MATTER on the KEROGEN
SUMMARY CHART, into 100. This in effect will produce a normalized percentage
value for each square. When computed, simply multiply this value times the
total number of squares colorad-in for each of the six (6) categories.

The resulting figure will be a rough estimate as to the percentage of that
particular kerogen type which was observed on the kerogen slide. An example
of this is given below).

TOTAL SQUARES COLORED-IN: (From KEROGEN SUMMARY CHART)

% Algal debris
3 Amorphous debris
1% Spores~Pollen
3 Cuticle~Membraneous debris
1 Woody structured debris (Vitrinite)
1 Coaly debris (Inerts)
Total 10

100% _

VALUE OF EACH SQUARE = T

10%

NORMALTIZED PERCENTAGE OF FACH ORGANIC MATTER TYPE PRESENT

5% Algal debris
307% Amorphous debris
15% Spores-FPollen
30% Cuticle-Membraneous debris
16% Woody structured debris (Vitrinite)
10% Coaly debris {Inerts)

Total 100%

Cc. VITRINITE REFLECTANCE 8

Vitrinite, one of the many petrographic constituents of coal, has been 3
used by the coal mining industry for many years as a means of determining *ﬁ
coal rank (Text-Figure 6). In petroleum exploration the technique, although li -
slightly modified, is used as a means of determining a sediment's state N
of thermal maturity (Text-Figures 4,13; Tables 4-6). ! i

In the vitrinite reflectance analysis, vitrinite particles and associated
kerogen types are extracted from the sediment using a series of acids
(hydrochloric and hydrofluoric). The process is essentially the same as .,
that used in palynology except that the oxidation step has been omitted. - i
(NOTE: Some geologists prefer to use the raw crushed rock sample without 1;
any acidization whatsoever. This technigue is used by many petroleum
companies and produces just as accurate values as those obtained in the I
acidization method. The advantage in using a sample which has been :
macerated is that one can usually obtain a greater concentration of the
vitrinite particles. This is especially important when dealing with a
carbonate sequence or when evaluating sediments lean in vitrinite).
Extractable organic matter, kerogenaceous debris and vitrinite, is air
dried in a vacuum chamber and then embedded into a bioplastic or epoxy plug. . B

After being finely polished, a high resolution microscope, calibrated with R
a known optical standard, is used to measure the reflectivity of the vitrinte ‘.?
. particles. y 2 d".

TUR RO

Vitrinite reflectance measurements, expressed as % Ro, are taken in oil and
then summarized on individual histograms (Text-Figures 14-16). In samples
having a history of low paleotemperatures, less than 175° F, 40 to 50
observations are usually adequate. Sediments which have undergone complex
structural deformations aad/or which have been subjected to high paleo-
temperatures, greater than 250° - 300° F, may require as many as 100 to 1350
observations. This is also true for sedimentary units which contain a great 3
deal of recycled kerogen debris. The latter usually contains vitrinite '
particles which have a wide scatter in their reflectance values and sub-
sequently results in histograms having multiple vitrinite reflectance, %Ro,
populations. Without the aid of the visual kerogen data and/or other
geochemical parameters, samples having multiple vitrinite reflectance , Z%Ro, 4
populations, are very difficult, sometimes impossible, to interpret. fi
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1V. APPLIED GEOCHEMISTRY

Using the results of Geo-Strat's Total Organic Carbon, Visual Kerogen,

and Vitrinite Reflectance analyses, the stratigraphic section encountered
by the Waddell-Duncan No. 1 Murrey well can be sub-divided into eight (8)
fairly distinct geochemical zones (Text-Figures 3,9-12). While these

zones don't exactly conform to the Formational boundaries as picked on
lithology and/or on the IES Log, Table 1, they are none-the-less considered
to have some time-stratigraphic significance.

Organic geochemical parameters and their respective interpretations will
be discussed according to individual Formation and/or Biostratigraphic
7ones. A tentative summary of this data cam be found in Text-Figure 2.
Tahle 6,

ZONE 1

Quaternary Undifferentiated
(0-440")

Zone I, O to 440 feet, is characterized by bolson type deposits which are
composed of plant cutilce and membraneous debris mixed with equal amounts
of woody structured material and inerts. The overall quality of the
extractable organic matter, in-so-far as jts potential for hydrocarbon
generation is concerned, would be considered as only Fair (Text-Figures
9-10A; Table 6). The Fair quality of the organic matter, coupled with

the very low levels of thermal maturity and low total organic carbon content,
i.e., an average T.A.I. of 1.80 and an average T.0.C. of 0.027 %, indicates
that this zone would be considered as having Very Poor source rock cap~
abilities (Text-Figures 8-9,12,14~16; Tables 2,5-6). (NOTE: Ne vitrinite
reflectance measurements were obtained for Zone I due to the lean recovery
of kerogen residue).

The kerogen particle size, P.5.1., ranges from Finely Disseminated to Fine.

Kerogen preservation is generally Very Good, probably due, at least in part,
to the very low levels of oxidation and low paleotemperatures. The average

P.S.I. value recorded for this interval is 2.08 while the average P.I. value
is 2.67 (Text-Figures 9,10B~11; Table f}.

ZO¥E 11

Tertiary Undifferentiated

(450'-1,640")

Zone 1L, 450 to 1,640 feet, can be recognized by an increase in the level
of thermal maturity, pcorer palynomorph preservation, an increase in
kerogen particle size, and by a noticable influx of mineral debris (Text-
Figures 9,10B-11; Table 6). Average values for maturation, preservation,
and particle size, are 3.00, 4.00, and 2.28 respectively. As was noted in
Zone I, no vitrinite reflectance measurements were possible for Zone II
due to an insufficent amount of kerogen residue. However, based on spore
coloration, coupled with vitrinite particles which are comsidered to
represent up-hole cave, the vitrinite reflectance value is estimated to
be near 0.51 %ZRo (Text-Figures 4,9,13-16; Table 5-6).

The dominant kerogen type in Zome II is plant cuticle and membraneous debris
associated with minor amounts of spore-pollen, structured woody material and
jnerts (coaly debris). While there is a general overall improvement in the
quality of the organic matter as compared to that of Zome I, average 0.M.1.
of 4.65 versus an 0.M.T. of 5.00, the average total organic carbon content
diminishes. Zone 1I has an average T.0.C. of 0.017 % while Zone I has an
average T.0.C. of 0.027 % (Text-Figures 8-10A; Tables 2,6). (NOTE:

Although the overall T.0.C. value diminishes in Zome II, there is a notice-
able increase in its percentage between 500 and 940 feet. What the significance
of this "jump" means is unclear at this writing. It appears to coencide with
an increase in the resistivity between 500 and 800 feet as seen on the en-
closed IES Log).

Geochemically, Zone II would be considered as a Very Poor source ior the
generation of liquid hydrocarbons. Though unlikely, it is possible that
minor amounts of biogenic methane could be generated in sediments which
represent this portion of the stratigraphic section.

ZONE 111

Carboniferous (Penn.-?U. Miss.) Undifferentiated

(1,650"-2,140")

The section designated as Zome III, 1,650 to 2,140 feet, is marked by a
pronounced change in its geochemical parameters. Examination of the extract-
able organic matter shows an increase in the percentage of structured woody
material and inert debris along with minor but persistent occurrences of
amorphous kerogen. The average organic matter index, O,M.I., for Zone 111

is 4.80 (Text-Figures 9-10A; Table 6). (NOTE: Imn general the occurrence of
amorphous kerogen would enhance the quality, i.e., hydrocarbon potential, of

i1y R TN SR L3R

R IR

L it

5. - 8y
& E j IEER
¥ ! RI
-

.g |
5 \
7. F
= s -

ks

L

k>




e =y 1.-
e

a sediment. Similarily, an increase in structured woody debris and inert
particulate matter, would tend to downgrade a sediments 0.M.I. value and
thus its source potential. In this instance the increase in structured
woody material and inert debris has caused the average organic matter
index, 0.M.T., to be moderately higher, therefore less favorable, than
that attained in Zone IIL}.

In addition to the increased abundance of the amorphous, structured woody,
and inert kerogen types, there is a noticeable increase in the amount of
kerogen debris exhibiting high thermal alteration effects. It is this
writers opinion that the lover T.A.I. values recorded for this portion of
the stratigraphic section, i.e., 1.00 to 2.33, represents up-hole contamin-
ation and that the secondary maturation population, T.A.I. values of from
5.00 to 5.50, are in situ (Text-Figures §,12; Table 6). Because of a lack
in the amount of kerogen residue recovered from the acid treatment of the
rock, vitrinite reflectance measurements were not obtained for any of the
cuttings samples taken through this interval. (NOTE: An average %Ro value
estimated at 0.78, as shown in Table 6, is considered to representative for
a portion of the sediments representing this particular time period. Please
understand however, that this is just an approximate vale based on what I
have interpreted as possible being up-hole cave. The ZRo value for Zomne
111 could be considerably higher}.

The incrediable “jump" in maturation between Zones IT and III, based on

_visual kerogen, suggests that one of the most dramatic moments in tectonic

activity for this area of southeastern Arizona occurred between the
Carboniferous (?Permian) and Cretaceous Periods. Depending on what values

one uses to represent the paleo-thermal gradient, depth of burial for sediments

of Zone III could vary anywhere from approximately 6,250 feet to as much as
20,833 feet (Table 7). The pronounced #jump” in maturation is also reflected
by a deterioration in palynomorph and/or kerogen preservation {compare the
palynomorphs illustrated in Plates 1-3 with those of 4-6). Though not

nearly as dramatic, the average preservation index declines from a P.1. value
of 4.00 in Zone II to a P.I. value of 4.50 in Zone 111 (Text-Figures 9,11;
Table 6).

Among other geochemical parameters showing marked changes include the total
organic carbon content and kerogen particle size. As can be seen in the
Total Organic Carbon well profile, T.0.C. values range from a minimum of
0.014 % at 2,140 feet to a maximum of 0.040 Z at 1,840 feet. The average
7.0.C. value is 0.027 % (Text-Figure 8; Table 2,6). Here once again the
sudden increase in the T.0.C. content roughly coencides with a "jump" in
the resistivity (see enclosed IES Log). While the particle size of the
kerogen debris in the Quaternary and Tertiary sections appears to fluctuate
a great deal, the Carboniferous marks the begioning of a trend towards a
finer particle size (Text-Figures 9, 10B; Table 6). This is an indication
that deposition is either taking place further out into the basin (farther
from shoreline) and/or that we are seeing a major change in lithology type.
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Geochemically, sediments assigned to Zone III contain organic matter of
Fair quality which have reached a Mature state of alteration. LoWw organic
carbon values obtained from sediments in this portion of the section forces
one to regard Zone III as having Poor source rock capabilities. If omne

can determine in which direction the T.0.C. content increases, lets say

to about 1.00 %, without changing tihe other parameters significantly, the
Carboniferous could become a potential source for oil and associated gas.

ZONE TV

?Mississippian

(2,250'-2,540")

In comparison with the overlying unit, Zone 111, one can't help but notice
that the sediments of Zone IV show a slight improvement in the overall
quality of its kerogen ccntent, higher maturation values, finer particle
size, and a deterioration in palynomorph preservation. These parameters,
reflected by an 0.M.I. of 4.36, a T.A.I. of 5.75, a P.S.I. of 1.54, and a
P.I. of 5.50, are not easily discernable on the KEROGEN SUMMARY CHARY, but
show up fairly well on the ORGANIC MATTER, DEGREE OF ALTERATION, PARTICLE
SIZE, AND DEGREE OF PRESERVATION well profiles (Text-Figures 9-12). Due

to an insufficent amount of kerogen residue, a detailed vitrinite reflectance
analyses of this portion of the stratigraphic section was not possible.
However, based on the tesults obtained in our visual kerogen analyses,
coupled with measurements which were made on vitrinite particles considered
here to represent up-hole contamination, Geo-Strat, Inc., has postulated

a vitrinite reflectance, %Ro, value of 1.16 for Mississippian age sediments
(Text-Figures 13-16; Tables 5-6). Geologic interpretations made by this
writer for this portion of the stratigraphic section are based exclusively

on visual kerogen and total organic carbon data. As a result of the differences

in these parameters, Geo—Strat, Inc., has interpreted the interval from
2,250 to 2,540 feet as most likely representing Mississippian age deposits.
Again, depending upon one's interpretation of the data, sediments assigned
to this portion of the geologic column could have been buried anywhere from
10,000 to 33,000 feet (Table 7).

Based on the organic matter content, the Mississippian would be considered
as having slightly better source rock qualities than the overlying Carbon-
iferous. However, the Low total organic carbon content, average T.G.C. of
0.029 %, forces one to regard this interval as having Very Poor source rock
capabilities (Text-Figures 5,8; Tables 2,6). 1f one can determine in which
direction the T.0.C. content increases, i.e., to about 1.00 Z or more, the
Mississippian could become an important source rock for the generation of
oil, gas condensate, or thermally derived methane.
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ZONE V

Devonian

(2,550'-3,340")

The Mississippian-Devonlan contact, the most noticeable boundary in the
Waddell-Duncan No. 1 Murrey well, is exemplified by 2 dramatic change in
kerogen type. Extractable organic matter is principally of the amorphous-—
algal type associated with secondary amounts of cuticular and membraneous
plant tissue. Minor amounts of structured woody debris and inert materials

are also present (Text-Figures 9-104).

In addition to the pronounced change in the organic matter type, the
extractable kerogenaceous debris shows a moderate “jump" in its level of
thermal alteration. While overlying Mississippian sediments have an
average T.A.I. of 5.75 and are considered to be Very Mature, Devonian
rocks have an average T.A.TI. of 6.00 and are interpreted as being Severely
Altered. This high degree of alteration is also reflected by an average
vitrinite reflectance value of 1.63 ZRo. At these temperatures, the
maximum depth of burial for Devonian age sediments is calculated to be
between 13,000 and 45,000 feet (Text-Figures 9,12-16; Tables 4-7). The
organic matter also shows a noticeable deterioration in its state of

- preservation, probably due to the high level of alteration. The P.IL. index,

Degree of Preservation, increases from an average of 5.50 in Zone IV to an
average of 6.00 for Zomne V (Text-Figures 9,113 Table 6).

The kerogen particle size has an average value of 1.34 and continues to

show a decrease in overall size. This, aleng with the sudden influx of
amorphous-algal type kerogen, indicates that the Devonian secticn penetrated
by the Waddell-Duncan No. 1 Murrey well was deposited in either fairly deep
water and/or at some goodly distance from shoreline (Text-Figures 9-10B;

Table 6).

Total organic carbon values continue to be on the Low side. Values range
from a minimum of 0.016 % at 3,340 feet to a maximm of 0.044 Z at 3,040
feet. The average T,0.C. content was 0.027 2 (Text-Figures 5,8; Tahles
2,6). Like the Carboniferous and Mississippian portions of the stratigraphic
gection, the Devonian, as represented in the Waddell-Duncan No. 1 Murrey
well, appears to have Very Poor source rock capablilities. Beacuse of its -
extremely high level of maturation, any hydrocarbons which might be found

in association with this portion of the geologic column will undoubtly be

of the thermally derived methane (dry gas) type.
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ZONE VI

Lower to Middle Ordovician

(3,350"-3,740")

Sediments encountered between 3,350 and 3,740 feet in the Waddell-Duncan
No. 1 Murrey well are interpreted as being of Lower to Middle Ordovician
in age. Present is an abundant but diversified group of algal cysts, i.e.,
Baltisphaeridium sSp., Micrhystridium sp., 7Acanthodiacrodium sp., and

Leiospheres, coupled with some chain-like organisms, possibly related to
the Chitinczoan Desmochitina sp., and a single scolecodont (Plates 4-6).-

Extractable organic matter recovered from Zone VI is characterized by
kerogenaceous debris which is primarily of an amorphous—algal nature.

When compared with that ohserved in Zone V, one can readily see that there
is a distinct absence in woody structured debris (vitrinite) and an increase
in the percentages of inert material. The progressive trend towards a better
quality of organic matter, beginning in the Carboniferous and continuing
through the Devonian, is suddenly reversed (Text-Figures 9-10A; Table 6).
In addition, there is a noticeable shift in the kerogen particle size.

This abrupt change, towards a more coarse size fraction, may coencide with
tectonic events, i.e., epeirogenic upwarping and subsequent erosion which
may have taken place during late Ordovician and/or early Devonian time
(Text-Figures 9-10B; Table 6).

The transition from Devonian to Lower or Middle Ordovician is also
characterized by a dramatic decrease in the total organic carbon content.
While sediments of Zones 111, IV, and V, consistently yeild average T.0.C.
values of about 0.027 %, rocks assigned to Zone VI only have an average
T.0.C. of 0.014 % (Text-Figure 8, Tables 2,6).

In~so-far as thermal maturity and kerogeu preservation is concerned, Zones
Vv and VI are very much alike. Both contain rocks in which the extractable
organic matter has been Severely Altered. The average thermal alteration
index, T.A.I., is 6.33. Vitrinite reflectance measurements of the same
kerogen fraction had an average JRo of 1.95. This would tend to indicate
slightly higher paleotemperatures than what was calculated by the visual
kerogen method. Kerogen preservation would be considered, at best, as only
Fair. The average Preservation Index, P.I., is 6.00 {Text-Figures 5,9,

i1-16; Tables 2,5-6).

Geochemically, Lower to Middle Ordovician sediments could become possible
source rocks for thermally derived methane (dry gas) providing one can find

an area in which the average T.0.C. content is greatly improved, i.e.,
about 1.00 %Z. As it now stands, Lower to Middle Ordovician rocks within

' the immediate area of the Waddell-Duncan No. 1 Murrey well are considered
to have Extremely Poor source rock capabilities.
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ZONE VII

7Cambrian Undifferentiated

(3,750"-4,G40")

The boundary between the ?Cambrian and the Lower to Middle Ordovician
in the Waddell-Duncan No. 1 Murrey well is placed at or near the point
where there is a marked decrease in the abundance of the palynomorphs
Baltisphaeridium sp., Micrhystridium sp., and ?7Acanthodiacrodium sp.
cf. A. spinum (Rasul, 1979). This contact is also recognized by a
aoticeable decrease in the overall quality and preservation of the
organic matter, i.e., an average 0.M.I. of 3.75 and and average P.I.
of 7.40 (Table 6). The Very Poor quality of the extractable organic
matter can be attributed to the overall decrease in the percentages of
cuticular and membraneous plant tissues coupled by an increase in the
amount of inert debris (Text-Figures 9-11; Table 6). In addition,
there is an abrupt change in the kerogen particle size and a dramatic
shift in the total organic carbon conteunt. While the kerogen particle
size decreases from an average of 1.58 in Zone VI to an average of 1.28
in Zome VII, the toral organic carbon content "jumps" from an average
of 0.014 % in Zone VI to an average of 0.021 Z in Zone VII (Text-
Figures 8,9-10B; Table 2,6). I believe it would be wise to keep in mind
" however, that the reversal and trend towards higher T.0.C. values
should be considered as highly questionable, at least until other strat-

igraphic sections of the same general age in nearby wells have been
analyzed. -

In-so-far as thermal maturity is concerned, the extractable kerogenaceous
debris is at about the same level of maturity as that of Zone VI. Both
have an average T.A.IL. of 6.33 and an average vitrinite reflectance ZRo
value of 1.95. The organic matter is considered to be Severely Altered
(Text~Figures 9,12-16; Tables 2,6). Depending on the geothermal gradient
one uses, Ordovician and ?Cambrian sediments could have been buried any-
where from 14,500 to 48,333 feet (Table 7).

Ceochemically, the ?Cambrian section in the Waddell-Duncan No. 1 Murrey
well must be considered as having Very Poor source rock capabilities.

————

However, if ?Cambrian age rocks can be found having substantially higher
total organic carbon percentages, i.e., 1.00 %Z or more, then this portion

of the stratigraphic section could possibly produce significant quantities
of dry gas.
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ZONE VIIL

?Precambrisn

(4,050"-4,250")

In reality it is impossible to pick the 7Cambrian-Precambrian boundary on

a change in organic matter type. This is especially true when one under-
stands that the basement complex in this jmmediate area of the Ped?agcsa
Basin is generally considered to be of an igneous and/or me%amorp§1c _
nature. At this particular horizon we must revert to negative crlteFla,
i.e., a rapid decrease jn the overall abundance of plant tissue, an increase
in the variety of organic matter types due to uphole cave, and an increase

in the amount of mineral debris im the maceral and/or on the kerogen sl%de.
Using this approach, Geo-Strat, Inc., has placed the ?Cambrian-Precambrian
boundary at about 4,050 feet. (NOTE: Afterx taking another ?ard look §t

the kerogen data, it would appear that an equally good loc§t19n for this
contact would be between samples 219-038 and 219-039). This 1s based on

four (4) observations: 1. a shift in the Organic Matteﬁ ?ndex, 2. a )
change in the Kerogen Particle Size, 3. an abrupt "jump" in the ?otal Organic
Carbon content, and 4. a noticeable increase in the amount of mineral debris
present in the kerogen macerals {Text~Figure 8-10; Table 6). §1though I
have recorded a number of geochemical parameters for this particular zone,
Table 6, these are best interpreted as representing up-hole contam%natlon.
They should be viewed with caution and skepticism in-so—~far as their geo-
chemical significance is concerned.

CONCLUSIONS

Based on the results of this study, we have concluded that the principal
reason why the Waddell-Duncan No. 1 Murrey well resulted in_being a dry-hola
was due to an overall iack of gocd source rocks. This is dlrec?ly attributed
to an insufficent amount of organic carbon in each of the indiv1dualarock
wits, i.e., the overall average T.0.C. content was les§ t@en 0.0?0 7 for
each of the time-stratigraphic units (Tables 2,6). 1t 1s 1mperat1ve.therefore,
that we try amd locate and/or outline areas in which the total orgamic carbon
content averages between 0.75 % and 1.00 Z%. Providing that the kerogen type
and degree of maturation remains essentially the same, we feel that the
Carboniferous, and possibly the Mississippian, offer the bgs% chances for_
generating oil and/or gas condensate. The Devonian, Ordovician, and_p0551bly
the Cambrian, are more apt to be a source for dry gas (thermally derived
methane) .
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Text-Figure 3

STRATIGRAPHIC NOMENCLATURE

(Pedregosa besin and odjoining areas)

WADDELL-DUNCAN NO.4 #URREY
COCHISE CO., ARIZONA
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Table 2

WADDELL -DUNCAN NO. 1 MURREY

Sec. 5, T 22S, R 27 E, Cochise Co., Arizona

Geoc-5trat Job No.

219-001

219-002
219-003
219-004
219-005

219-006

219-007
219-008
219-009

219-010

219-011

219-012

219-013
219-014
219-015

219-016

219-017
219-018
219-019

219-020
219-021

219-022
219-023
219-024
219-025
219-026
219-027
219-028
219-029
219-030
219-031
219-032
218-033
219-034
219-035
219-036
219-037
219-038
219-039
219-040
219-041

Depth

50-140"
150-240"
240-340"
350-440"
450-540"
550-640"
650-740"
750-840"
850-940"
950-~1040"

1050-1140"

1150-1240"

1250-1340"

1350-1440"

1450-1540"

1550-1640"

1650-1740"

1750-1840"

1850-1940"

1950-2040"

2050-2140"

2250-2340"

2350-2440"

2450-2540°

2550-2640"

2650-2740"

2750-2840 "

2850-2940 '

2950-3040 "

3050-3140"

3150-3240"

3250-3340"

3350-3440"

3450-3540 !

3550-3640"

3650-3740"

3750-3840"

3850-3940 "
3950-4040 "
4050-4140"
4150-4250"

TOC {#WT

0.060
0.018
0.016
0.012
0.016
0.018
0.028
0.026
0.012
0.008
0.010
0.014
0.010
0.018
0.018
6.012
0.026
0.040
0.026
0.042
0.014
0.028
0.030
0.028
0.032
6.036
0.028
0.016
0.044
0.024
0.020
0.016
0.018
0.012
0.016
3.010
6.008
0.048
0.020
0.064
0.058

TABLE 3

A COMPARISON OF METHODS USED IN SOURCE-ROCK CHARACTERIZATION

METHOD OF ANALYSIS

CLASS

TYPE

Chemical (on rock)

Organic carbon

Tronsmitted tight
{Palynofacies, alteration}

Optical microscopy

Reflected light

Fluorascent light

Rock-Eval

Pyrolysis (on rock)

CR/CTI etc....

Elemental analysis

{nfrared speciroscopy
Thermal anclysis {TGA)

o ALY T e AT ce kbl SRR e
b T T S R S B O A

o S

i

. .
gt

Geo-Strot, inc. 7/80
Modified from Tissot ond Welte, 1978

?ggs:‘c;cr:;g)c a Electron microdiffraction
ESR @ ]
Carbonisotopes @
Amount of HC ®
Light HC @ o
Chemicol n-Alkenes @ °
tg:u%i:%'ﬂgn and/or Isoprenoids ® o
Steroids, terpenes ® o I
Porphyrins, metals o | @
I(Dggsl:iu?lz:nen,oil,or gas) Carbon isotopes . .
Reliability: . Good fo excellent . Fairly good @® Poor
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Figure 6.

Figure 7.

PLATE 1

Specimen of Hystrichosphaeridium (0ligosphaeridium)
sp- cf. H. complex. Overall diameter, 85.0 microns.
Length ¢f processes, 20.0 to 24.0 microns; central
body, 37.0 microns. Phase contrast illumination.
Sample 219-001, 16.4 x 122.0.

Unidentified dinoflagellate. Greatest length, 76.0
microns. Length of processes, 9.0 microns; central
body area, approximately 50.0 microns. TPhase contrast
illemination. Sample 219-001, 17.4 x 107.1.

Unidentified dinoflagellate. Greatest length, 60.8
microns. Length of processes, 19 microns. 3a,

bright field illumination; 3b, phase contrast illumin-
ation. Sample 219-001, 19.6 x 136.0.

Ambrosia sp. Specimen is 19.0 microns in diameter.
Phase contrast illumination. Sample 219-001.

Cicatricosisporites dorogensis. Specimen is 47.5
microns in greatest length. 5a, bright field illumin-
ation; 5b, phase contrast illumination. Sample 219-
001, 10.1 x 120.4.

Foraminiferal lining. Greatest length, 43.7 micronms.
6a, bright field illumination; 6h, phase contrast
illumination. Sample 219-022, 8.6 % 132.7.

Unidentified algal cyst. Greatest diameter, 76.0
microns. 7a, bright field illumination; 7b, phase
contrast illumination. Sample 219-023, 7.7 x 121.9.
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Figure 6.

Figure 7.

Figure 8.

PLATE 2

Unidentified pollen. Greatest diameter, 20.9
microns. la,e, bright field illumination; 1b,d,
phase contrast illumination. Sample 219-001,
8.7 x 112.8.

Chenopodiaceae-Amaranthaceae. Maxcimum diameter,
24.7 microns. Phase contrast illumination. Sample
219~-016, 15.8 x 116.1.

Chenopodiaceae~Amaranthaceae. Maximm diameter,

28.5 wicrons. Phase contrast illumination. Sample-
219-016, 16.9 x 135.1.

Unidentified tricolporate pollen. Maximum length,
24.7 microns. 4a, bright field illumination; 4b,
phase contrast illumination. Sample 219-017,
20.3 x 131.5.

Unidentified dinoflagellate, Greatest diameter, 81.7
microns. Length of processes, 14.0 to 26.0 microns.
Phase contrast illumination. Sample 219-002, 22.7

x 110.6. '

Chenopodiaceae—~Amaranthaceae. Maximum diameter, 24.7
microns. 6a, bright field illumination; 6b, phase
contrast illumination. Sample 219-015, 2.9 x 137.8.

Unidentified palynomorph. Maximum length, 72.5 microns.
Bright field illumination. Sample 219-020, 5.9 x 104.7.

Baltisplaeridium sp. (reworked from Paleaozoic sediments).
Overall diaweter, 21.0 microms. Processes 7.5 microns,
central body, 13.5 microns. Bright field iilumination.
Sample 219~-002, 13.5 x 115.4.
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PLATE 3

Figure 1. Deflandrea sp. Maximum length, 40.0 microns. Phase
contrast illumination. Sample 219-001, 14.7 x 135.1.

Figure 2. Lycopodiumsporites sp. Greatest diameter, 38.0 micromns.
Bright field illumination. Sample 219-018, 17.6 x 110.2.

Figure 3. Unidentified spore. Greatest diameter, 64.6 microns.
Bright field illumination, Sample 219-020. 12.7 x 115.4.

Figure 4. Pityosporites sp. Greatest length, 47.5 microns. Bright
field illumination. Sample 219-022, 5.1 x 114.5.

Figure 5. Stephanocolpate pollen. Maximum diameter, 38.0 microns.
Depth of colpi, 13.3 microns. 5a, bright field illumin-

ation; 5b, phase contrast illumination. Sample 219-030,
8.0 x 108.0.

Figure 6. Pityosporites sp. Greatest length, 53.5 microns. Bright
field illumination. Sample 219-022, 17.3 x 133.0.

Figure 7. Chenopodiaceae-Amaranthaceae. Maximum diameter, 17.0

microns. Phase contrast illumination. Sample 219-002,
10.0 x 123.9.
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Figure 8. Pityosporites sp. Maximum length, 68.4 microns. Bright
field illumination. Sample 219-024, 6.6 x 134.9.

Figure 9. Pityosporites sp. (Reworked from U. Paleozoic). Maximum
length, 74.0 microms. %a, bright field illumination; 9b,
phase contrast illumination. Sample 219-022, 9.1 x 113.1.

Figure 10. Pityosporites sp. Maximm dianeter, 43.7 microns. Bright
field illumination. Sample 219-024, 3.7 x 122.8,
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PLATE 4

PLATE 4

Unidentified spore (?algal) surrounded by amorphous- -
algal debris. Diameter of spore, 28.5 microms. ¥ T gro T T L 4 X ; e ez A WFER : : , i ’\\‘f
Bright field illumination. Sample 219-028, 15.7 x 128.9. > " e ; : \ g A ] o : R - b AN w0 {‘\«E:

2Chitinozoan fragment. Maximum length, 57.0 microms.
Bright field jllumination. Sample 219-028, 16.4 x 128.8.

?Desﬁochitina.sp. (?Chitinozoan fragment). Maximum
length, 27.9 microns. Bright-field illumination.
Sample 219-035, 7.8 x 123.5.

‘Baltisphaeridium sp. Overall diameter, 30.4 micronms.

e R B B

Length of processes, approximately 5.4 microns. Central
body, 19.0 microns. Bright field illumination. Sample
219-028, 6.7 x 132.0. )
. 20y
Leiosphere. Maximum diameter, 39.9 microns. Bright N

field illumination. Sample 219-028, 17.6 x 128.6.

Micrhystridium sp. Maximm diameter, 19.0 microns, _
Bright field illumination. Sample 219-035, 18.3 x 123.6.
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Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

PLATE 5

Scolecodont. Maximum length, 104.5 microms. Bright
field illumination. Slide 219-035, 13.6 x 121.5.

Leiosphere. Maximum diameter, 38.0 microns.
Bright field illumination. Sample 219-033, 11.1 x 113.4.

Unidentified acritarchs, pessibly Micrhystridium sp.
Maximum diameter of each specimen is 26.6 microns.
Phase contrast illuminatiom. Sample 219-033, 10.0 x
107.4.

Aff. Micrhystridium sp. Maximum diameter, 20.9 microns.
4a, bright field illumination; 4h, phase contrast
i{l1lumination. Sample 219-035, 12,5 x 119.2.

Micrhystridium sp. Maximum diameter, 17.1 microns.
5a, bright field illumination; 5b, phase contrast
illumination. Sampie 219-035, 18.2 x 117.0.




PLATE 6

Figure 1. Aff. Micrhystridium sp. Maximum diameter, 20.9
1 - microns. 1la, bright field illumination; 1b, phase
contrast illumination. Sample 219-032, 20.1 x 130.6.

Figure 2. Unidentified acritarch. Maximum diameter, 16.0
microns. Bright field illumination. Sample 219-035.

Figure 3. Aff. Micrhystridium sp. Maximum diameter, 19.0
microns. Bright field illumination. Sample 219-035.

Figure 4. Micrhystridium sp. Maximum diameter, 11.4 microns.
Fhase contrast illumination. Sample 219-03€, 11.7 x
127.9.

Figure 5. Micrhystridium sp. Maximum diameter;'ll.a microns.
Sa, bright field illumination; 5b, phase contrast
illumination. Sample 219-035, 12.6 x 117.4.

Figure 6. Algal tetraspore. Maximum diameter, 13.3 microns.
5ample 219-035, 12.0 x 120.2.

Figure 7. Algal tetraspore., Maximum diameter, 13.3 microms.
Sample 219-035, 12.3 x 119.3.

PLATE 6
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OFFICE OF

®tl and Gus Gonsrrvation Commisston

“STATE OF ARIZONA

4515 NORTH 7TH AVE.
PHOEMNIX, ARIZONA 85013

PHONE: {602} 271-5161

April 7, 1971

Sr. Arsenio Navarro Galindo
Petroleos Mexicanos

Box 2406

El Paso, Texas 79552

Dear Sir:

In appreciation for your cooperation regarding the wells your company is
drilling in Chihuahua, Mr. Jobhn Bannister has requested I send you all
reliable information we have on wells drilled in southeastern Arizoma.

Under separate cover I am sending you a number of electric logs on some
of these wells. They are shown on the enclosed list,

Transmitted herewith is information on some of the above wells and on
other wells in Cochise and Santa Cruz counties. We are sending you the
data on all known Paleozoic tests as well as other tests indicating the
thicknesses of the Qaternary and Tertiary formatioms in the Intermontane
valleys.

The enclosed data includes the following:
Cochise County

Fraser #l State Section 19-T215-R23E
Sample Log by Loren Buck -

R. B. Moncrief #1 Davis-Clark Section 5-T21S-RZ4E
The Am-Strat sample tops on this well are as follows:

Cretaceous 0’
Permo-Pennsylvanian 1135°
Mississippian 2520
y Cevonian 3026’
Cambrian 3510'
Total Depth -~ 3525
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Page 2
Sr. Arsenio Navarro Galindo
April 7, 1971

Southwest 0il Company #1 Davis-Clark Section 5-T218-R24E
Drill Stem Test #1
Sample Log
Letter report by Kenneth G. Smith (Continental Company). (We
have no additional information as to how heavily oil cut the
mud was in the drill stem test mentioned by Mr. Smith.)}

Allen #1 Davis Section 25-T21S5-R25E
The electric log of this well to a depth of 4947' sent under sepa-
rate cover is of the original hole which was drilled to a total
depth of 5450' ending in Tertiary (2) in 1953. 1In 1963 R. B.

Moncrief set 9-5/8" casing at 385' and drilled a new hole to
4024' and made some tests.

Waddell-Duncan #1 Murray Section 3-T22S-RZ7E
Electric Log is included with this letter.
Topss Loren Buck and Richard Hollingworth, both experienced
geologists, have examined samples from this well. Their cor-
relations differ slightly and a composite of them would be as

follows:
Valley Fill o'
Morita (shaley conglomerate) 560"
Naco 1610°
Mississippian 2305'
Devonian 3380
Cambrian 3520"
Pre=Cambrian 3990°'

Shows of gas and oil were reported from this well; and, casing
was run and perforated at various levels but only 900’ of water
and 900' of mud was recovered,

Ari~Tex #! Goins Section 4-T245-R23E

No logs are available on this well but it is believed to have
stopped in the Permiam.

Thomson f#2 State  Section 2-T245-R31E
' This well is believed to have started and ended in the Naco group.

Santa Cruz County

R. L. Jones #1 Larimore Sectiom 9-T20S-R16E
Halliburton Well Log is emnclosed with this letter.

A relatively large number of wells drilled in Cochise County have reported
shows of oil and gas including some of the wells for which we are sending you
electric logs. We are unable at this time to determine which of these alleged
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Sr. Arsenio Navarro Galindo
April 7, 1971

shows are authentic; although, apparently there have been some genuine shows
of oil and gas in some wells.

Within a few days we expect to be able to send you a geclogic report and
maps of the Guadalupe Structure near the southeastern corner of Cochise

County on which a deep test may be drilled this year. The proposed well
will be located near the center of Sectiom 2-T24S-R31E,

We trust the data we are sending you will prove of some value to you. We
will be happy to answer any questions you may have regarding these wells.,

R O Vs

Edward A. Koester
Staff Geologist

EAK:jd
Enc.




LIST OF DATA SENT TO SR. ARSENIO NAVARRC GALINDO

IN MAILING TUBE

Waddell-Duncan #l1 McComb

Section 23-T13S5-RZ4E

Lane Wells Log
Electric Log

Arizona Oil & Gas {1 State

Micro-Log

Section 36-T14S-R30E

R. B. Moncrief {##1 State

Section 17~T215-R23E

Welex Tracer Logs #1 and #2
Simco Formation Log

Fraser #f1 State
Radio Log

Section 19=-T21S5-R23E

Section 5-T215-R24E

R. B. Moncrief #1 Davis-Clark
Induction Electric Log

Southwest 0il Company #1 Davis-Clark

Section 5-T215-R24E

Electric Log

Allen #1 Davis

Section 25-T215-R25E

Electric Log
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FORM . & G. 3 e ARIZONA ‘i
STATE LAND DEPARTMENT

Lessee’s Monthly Report of Operations

Lease or
Permit No.... .o

The following is a correct report of cperations and production (including drilling and producing wells)

for the month of ... By k¥ 1 2 AT 195¢....
Agent’s Addresfiog--311,-HilloanyAnizona— Company. . JADDLELDUNCAT-QOy e

Barrels of Remarks (if drilling, depth; il

Section Powna Days Barrels ) Cubic Feet Callons of Water shutdown, ceuse; date and resclt
and 3} ship Range Pro- of Of! Gravity _of Las Gasoline {if None of test for pasoline content
of ¥ duced {in Thousands) so State) of zas)

e SRPOTED! LARGE-DITRICK-AND-ROTIRY RIG-F AR TSO0 Py DB Ly
.............. s, | STCTION. ZIVE..,. TOWHSHID. 228, - HANGE-27-JAST, COCHISH Countyp—
................ erfrotmeh TR D EI0TTS . TUCH- SURPACE - GASTHG . URING.- 125 SAGKE
................ T, RALLTBUN T0R  OTL. JGLL. fREERTISG 0, OF FIDLANDL , TENRS RINIINED..
............... ORI n,..,i.rﬁw AT [AVDNUAR  ATGUID FIRSP, L0570

............. s e I -
{

NOTE:—There were....... MQsg o runs or sales of oil; .. HOs ... runs or sales of gas;

.......................................... runs or sales of gasoline during the month. (Write “no” where applicable.)

NOTE:—Report on this form is required for each calendar month, regardless of the status of operations, and
must be filed in triplicate with the Commissioner by the 6th of the succeeding month, unless otherwise
directed by the Commissioner.

Approved:

AN R
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k
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Type Rig¢ tary AB 0D kinition (De22~21)5 e

RES

Ibcation. . gec. 5-2 22 8¢R 2] B __ Oounty Coghise . Datevegun . .

_ R
Date eompleted May 16, 1952 Run by R. . Seer

Texture
angularity COMPOSITION .
Depth  Fook neme Color _ slzs, ghape Minor Constituents. Major Gonatituents Cement Remexka
5OV Clayey Medium Fine, angular _
pand browa to rounded.
FYRY/ 4 .
7 Siity iight A0,
. ? 4,/ sand brown
, _ : 5TR6/Y
. ’ 70=90 | Clayey Medium < | 00.
_ pand browm
SYRW/ 4
10C- 511ty Light do.
110 gand brown
SYR6/U . ,
120~ Gravel Pele rod| Angular to Pebbies up o 20 mn,
150 10R6/2 rounded Volcanic material.
I60- | do. do. Febbles up $0 10 mn.
170 o N
180 Pebbley Grayish | Very coarse =
190 gand red to very fine
i 1ORM/ 2
~ Tt~ GTavel | 4o- Angalar o B0% granules.
B rounded. : Pebbles max. | mm.
,.. gﬂ T o 3o, Pebbles max. .
- Conslderable sand.
U o T Fale Fed] do. YoToanic material
1086/ 2 80% & mm., in dismeter.
‘H01 | 0. 4G, do. "Yolcemio material
404 8 mm.
2ROV do. do. do. - Some do.
. calcite
270~- do. do. da. Volcanic material
280 | 0% 8 mm.
_ ...o..mm,........w,mgpoq do. dc. _ “Pebbles ave. 10 mm,
gand..
i s /
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1ocation c. 5 1 p 22 S. ..m. mq ] {ounty Cochise -
Tate compieted 3!
Texture _ .
angularity Composiltion \ :
Depth___Rock name Qolor sige, shepe Minor Congtituents ajor_Gonstituents Cement Remarks
uoo BSand with | Pale Angular to ‘ .
grapules § red rounded
10R6/2
3.0~ Sand do. &Yy cOBYBS
350 to very fine,
angular to
rounded.
60| Gravel do. Anguler to Weill sorted; 95%
| ") rounded. pebbles, avg. 9 mm.
of volcanic origzin
_50¢% rounded. Some
_ dark limeatone.
MﬂﬂLuWod.apoq ] Light d0. YOIy COoarse Some Some dark gray lime-
gand brownlsh{ to very fine | calcite | stone fragments with
gxsy gand _ the volcanics.
R6/1
380- | do. ale do. do. do.
330 red
10R6/2 .
W60 | Gravel do. Anguiar to  |Muscovite do. S04 rocks of volcanich
some rounded magnetite origin. )
silt celcite 5% pink and :E.a.
chelcedony ligeetone.
0 Pebbley do. Yory coarse do. Pesbbles max. 10 mm.
f_x sand to very fine avg. 5 mm.
some gand, ang- Yolcanics and lime-
gllt ular to round= atone.
od.
T20- | Sand, do. do. do. Pebbles maX. 5 mm.
Y90 | some Volcanics & limeatone
pebbles
& 8ilt
B00=- | Pebbley do. do. Megnetite Some
530 coarse aha) cedony SO e mm%mﬂwﬁw of volecenie
d caleite _
e e h% limestone

e

,
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yell waddell=Duncan-Muryr ‘mype Rig -—Rotery . A B¢ D wucetion {pe22-27) 5
Locatlon o ‘sec. FB P28, Ra[B Gounty Cbchise . Date begun
. Datc coaple
Texture
epgularlty Compositilion
Depth Rock neme Color , Mipor Constituents Major Conptituents Cemant _ Remexrks
mm Suvgray~ |rale otite Silice, | Composed of the sane
wacke red to very Zine | chaleedony sone or similar volcanlie
1086/2 | esand, sng- _calcite calcite |rocks as those in
aler to roun the shallover samples.
od. but 90% ‘
sub ar
.fzx fregments
Thom. | & do Anguier & sube  do. d0. qo. Much traxp iren
560 angular, ve.
. few roundsd.
570~ | 90 . do. Angulal & sube Q0. do.
20 snguler
9 do do 4o, do. FTregmente avg. only
. € mm. »
d.nvﬂw do. do. do. zmwﬂ.ﬁ.ﬂpdﬂ , do. do.
610 chalcedony
calclite
520 | do. do. do. , de. Conaiderable d0.
- L etlie o
% do., do ao. st NOREE ————T 2o ——
Go. do. do. _ Silies, .
670 some
_ calclite
BED do., do do. do. do. Considerable
magnetlte
©90 do d0. 30. 0.
qw do do do. do. Silica dp. Oslcite rhombs
720 noticeble. Less
chal.cedony than at
1 600! .
730 | do- do do. 15% do. : do. Coareer materisl thm
rounded & 700 avg, 2m.
. gubrounded A .
X F

N B aracai B s s itciartiti




M e by
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Well ° wadd sllsTuncan-Harray 2 , . A B 0D location hu._.m@anm .
L Taxture’” Gomposivios _
sngularity Minor Mnjox
pepth __Bock DERO Colo? size, shape Gongtitusnts Constituents Cement _ Remarks -
TUO~T60 Sobgraywacks | Pele e |ingular & subsngular V. | . \ Silice |Some rounded pod-
\ 1wR6/2 {158 rounded snd gubrounded ; . bles up o Omm. &
: __ _. i | caloaTeous v
T 440, do. Angolar & gubangulaly ane More fias & very
A roupded end euprovnded ~ {fine materisl
awo...mmm do. do. Angular & subangular ” do. mbn“._z vounded
Be . :
00-880 |(do. Gregish |Anguler & —aagaiar | Nagoetite , Ti5os, |Csloite ynomba leas 7
i 7.
rod chalcedony , B0RP nspicaocns Yhan ok IS
- iomd/e | calcite calolte |T0RcERe Stains conk
: , {coous JOOEimonite:
_ , J,&o‘l Ado. Tale red |d0. [ Color from G ”
10R6/2 o
ma do. "1 doe do. ' g‘*ﬂ.&. . . .ﬁ ol =, ‘Ot.ﬂﬂ.ﬂ. or oalsx
Chelcedeny L {osyecus gYDSUR (1)
: TE&.«. ‘staine wucl
| ; b 1986 sonspionouse
5I0-gw0 |ao. Grayith |0+ -1 :
rod : . L w . ,
10RL/2 _ F :
GHOo~ac0 80+ do. do. & vOry Tow Teanied | 38e . ; = TTo.nems | i
and subroundeds caleite , Jello. i
I ELmEE e e | T |
10001050 |do. 1 de. do. Hagnetitve _ Jou |TIMST Baterial VhaA.
" Fhaleadony N T w9507, 20% med, ;
Pailomelane(?). : | t¢ very fine a.E.muf _
1080 {d0. Grayish |40« g _ _ |
red 7
. Wa . : i i
7090 o, Tale red | 40 _ Hagnotits, S{1ioa |Coarse so fine Ir
10R6/2 Calcite, & Cels |ments. S
Chalcsdony clse
1100-4130ds . reyish |dos
red
_ 10842 |
\\ - Hr..‘v,\.., PR .VN. _\
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i Well  vWaddelwaDuncendfurrey . ;o ~ B 0 ) lecation  (D-22=21)5
- : . o Texture - aoauauwﬂwwan )
. angularity Mincr Major
Depth Rock name Golor __ sige, shape Oonstituaents Constituents Csment _ Remarke
1260~ Subsraywacks  |Grayish | Angular & subsngular | Magnetiis Piok $o AaTk gray [Bilice |Sems aregonite fila
Ted , Oalclte felsites, Some e 1lisg emell fiswares.
10Bk/2 Chalcedony purpde endesite t Palaoite _
. snd alse tuff, - _
FNHQ.NHN% do. dos do. . Dark zroy voloeanic
— e - notlcegble
1260 o, do, & doe e . — ) .Ig.ﬂ. AATE gYay =
Dark grey e voloanic, poss<
N3 e 1bly ea sltered
. T ahbro & felsite
_mﬁ?wmwo, . [ae. do. dark gray
) o — ’ volecanle .
T m 300 mu. do. Megnetite de, Dark gray o 1Some calclts rhombs
S Calclte felsite & gabbre, |’
1 {haloedony Lighter colored
folslte, tufl &
andeslts
L3101 3o, do. do. _ Some roundsd grans
ules, probably from
N5} Tdo, do. do.
_ very noticeable,
mmmqm.&mo a0 . 30, do. S _
T 0. do. TR Wagnotlite —TO% derk £ray . . ¥uch less maznetite .
Ohalcedony gabbro(1)& fole and chaloedony than
 Calcite site. 309 light in previous samples
colored andesite,
. felsite & some tufl
S a1 ] 0 |80 0. a0, 3azk _volcenicd
1430 do, do. do. dark ‘.GHODH..POL
\ﬁ.ﬂwﬁw do. do. do. . dark voloanlc
1 40, raylsh | do. ¥agnetlite Y¥¥ zray & greenlsh do. Washed sanple is
) : rad Caloite gray felaite, 20% Blackish red 5R2/2
10RU/2 some Chale reddish brown felsite, with & few light
cedony andesite (1) & som colored graing
tuff
H- ?H &.o. m—o. g'
15401550 [do. do. do. Some rounded grans,
— —
PN .\1\= nuuu
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well yeddell-Duncanurray ABOD lecation D232

hehr?)

Pexture ao!wc-pawou
' angularity Misor Majar
Depth Rock neme Golor  sige, shaDd Gonstituents Conatituents cement  Remarke o
1560 Subgreywacke Graylsh |Angular & sabzngular _ T considerable fin
red asterisl & calcllie
: 1084/ 2 pement
PM~03H.W J| do. ~{ do. doe )
1590 doe & Grayish |do. Magnetite Gray, greenish Erey Oalcite] Some voundsd pebbles
1imestone _rad 5RM/2 . Calcite & brown felsite & |wome end, granules, Sous
white andesite (1). Light Si1ica |limestone fragmonts.
grains T colored tuff & Oale
noticeadbl clte. Aphanitie
( wolcaniocs in equal
. . | Bucll #ne ortions compri
- Mmﬂnﬁ ﬁ.q\-x\ Frnnov Fovnea /678 H¥ ”\m_m_ \mm....uﬁt o f! W%OM&&H—.O ﬂmww.“
1 1610]d0. Frownish | do. some rounded doe , . Some limostons
gray .
SYRN/1 .
3620 do. doe doe YTConsiderably more
1imsptone shipis . -
1630 do. “ite & | Augular & supangular a0 0% whive & pink cite |sSome nogmom:.mo..”_..llombt
derk gray limeston® . 10 & limestons grain
H3 504 grey, Eroen= Sempls appears %o
igh gray & browa be washed.
falgite; 8ORE tuff ) _
‘ToH0 dos Varige |00 ao. TOF feisite & wome| do. |4o.. Some doz~
gated, . gltersd volcaunios. tooth calcite
grays 20% limestone ‘ orystals.
plak & 104 celoite naueu.cﬂﬁ
N browi aine. =
",,Jxmq do. do. ao. A0 Leas lLimestone & do. Sample sppears to
cemented greins s washed, ,
; ihan at 1640 -
1660 do, do. rdoe do. I5% limestono St 0« Some rounded vole _,
A {yolcanice including canics Clear calcite -
felsite, andepite, & cement, Sample
| aisbasa(t) Some appears to be washed
vrowa quartsite ,_
670 ‘wu.oo Grayieh !do. 30. lgome well rounded
| mm%o Wwﬁﬁn - Raw
i . , le (7
ﬂ | oYmbj2 7 cexple (7)
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Well Yaddell~Duncan~Murray _ 2227} &
‘ Texture a
. ~ engulerity
DPepth ~ Bock nsme Coler sige, ehape
.._.m?. Subgray- Grayich | Angular &
1690 | wacke & orunge | subangular
limestone | pink |
bYRY{2 , . R _
1760 | do. ¥Wesned | do. eEnovite 1h% 1imestone a0 “Finer materisl than
sample cite g0% velcanics, . | 1660', 'avg. less than
varieg moatly feleite 2 pm in dlamster.
gated, ,
brown
, ﬁ..u.”wn & ‘ | |
17i0= | Subgray- ale Angular & eub- do. \w.mﬂﬂm.uri
1750 | wacke & brown angular, : S
| 1imestone | SYB5/2 | coarse o very
. fine, . : .
1755 do. Variam | Anguler & b do. gray & brown do. — Some limestons pebtles
. gated, | enguler, some foleite. are well rounded,
grey rounded & sub- 15% limestons Sample ‘appears to be
brown & | rounded. 15% brows tutf, - ~waskeds :
white. altered dlsbase(?) ) ,
, & some chaTt. :
1760 | do. Varie- | do. 5% white or very Limestone fragmente
_ gated 1light grey lime- avg. 6 mp. Most are
dark stone . sngular & subangular.
grey & 55% volcanice dee- Some volcenics are well
A\t vhite. eribed at 1760. rounded. Sample appears
: to be washed, Crinoid
stems in one limestone
chip., )
1765 Timestone | 90. Angular & sube gray & white Tugnlinine in lime-
& wubgray- angolar. Lime- limestone. stone & chert.
vacke gtone is 15% volcanlcs Some volcanics rounded.
o _aphanitic. 54 chert
3770~ | Limegtone |} do. Aphanitics
1785 | some sub« anguler & md.dl
graywacke anguler
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Texture
angularity

‘4 B G D location: (D=22-27) 5

Comppos#itlon

A —

Depth  Bock name Color size, shepe Minor constituents Major nou.mﬁ.nﬁg..«- " Qement Renmarke
1790 Sandy Wediun |Flne, ouo~ syebone Glaystone containe
calcareous| light anguler to 104 volcsnice orzanic material & le
cleystone | gzay - |rounded mm linestoze probably & product of
36 ‘the drilling,

1795 | Limestone | varie~ |do. 50% limestone & T Voicanica probably
gated, gandy calcarsous | £rom above the Naco.
dark clayatone.
gray & 50% angular to

| white rounded.

500 do d0. Somel ARguler & BUD= gray & wite sgnente avf. mn.
rod & enguler, limestone. Some volosnics & .
purple. |Aphanitic & 5% pinkiimestone sandy celeareous clayw

fine gralned % red P stene.,
limestone. d.mmxwﬁﬁwo L

805 [ do. ink, do. “limestone oms volcaios.
1ight 204 claystone
grey &
white .

TET6- | Timestone | Varia- |Angnler & eub- Some p Bz toot

1825 gated engular. calcite crystale.
dnrk Aphanitic; pink
gray to {limestone ie
white, |medium greined.
some )
pink. L
byf50 | Limeevone | do., do. 70% ved, pink, £rey very asundant
Some pilt-| Some & white limsstone. iz the pink limestone.
stone red 204 gray & ehsley Bryoroans & dintoms
brown silistone. ~are also preseat in
104 claystone & " the limestones.
green mudstone.
1 do. do. Angular & sub=
1860 angular, moatly
aphanitic.
i .Hmﬂd. ge g. QOC
1890

‘ . 7
I S P

Fy
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well Waddell-Duncer~Murray ~ ™~ A B C D looatton {Bu22-27) 5
Texture .
angularity .
Depth Rock neme Color glze, shape Minor cons Gement Remarks
1900 | Limestore, | varia- |Angular & AUD- Some white saterial
Some silt- | gated angvlar, most similar to serpentine.
stone dark aphanitic, 104 round pebbles may
gray to be from above.
white,
Some
pink &
red, _
apdl do. do. do. Very iittie red silt-
stone & plnk like
ur stone,
1920 Timestone | Medium J]Angular & sub~ Many distoms, some
gray to |angular, faenlinids.
white aphsnitic. :
Some
pink.
1930= | do do. do.
1950
.wlm.mm! do do. do. Soms dark red medium
rained limestone,
M..Wﬂﬂﬂl do do, . do.
1980 . :
+Hm 5 | do do. do. Some pink dog tooth
ealcite,
llmo.l ﬁb g: m.o.
00 _ ,
5605 | 90 do. do. h% purple siltstone.
. Some
- purpie
SO10- | Limestone |Medium {do, 80% linmestone Nudetones purple.
2020 | & mudstone | gray %o 204 mudsione _
whits.
Some .
purple J
- pink.
2025~ | do. do. do. do. Some dog tooth celcite
2030 crystals.
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WellWaddell-Duncen-Murzey - ~A B CD location (D=23=2]) 5
Texture
angularity o.oﬂﬁouu&»ou_
Depth Rock name _Color glze, ﬁzpwou constituents Major constituents Cement Remerics
mmum Timestone | MNedium |Angular & su _ 5% limeptone
& mudstone | gray to |angular, 25% mudetone
white, |aphanitic.
Some
parple m_i
plnk,

|N|OJ€ do. do do. ; linegtone

204 mudstone :
ﬁw@_& do. do. do. do. ~Some reddish brown
- galcerecus sliystone.

2050 d0. do, do. do.

2055 do. do. do. 5% linestons
15% mudstone ,

‘2000 do. do. do. do. " Some piak chert,

065 | do. do do. imsatone E

2070 .mbm mudstons :

2075 do. do. do do. Some green Some agal or oblitic
silty limentone pink limestons.
with pyrite No Zuwalineds.

_ cubes. raton

2080~ | do. do. Angular & eub- #0% Limestone v

2085 angular, 204 mudatone.
aphanitic. Som :
’ madium, -
209 do. do. do. 70% limestons Graywacks ig pale
2095 Some 204 mudetone green & containes
pale 104 graywacke pyrite cubes &
green aerpantine.
7100 do. do do. do. Some dog tooth calcite
OH@.G.HDU.QQ

5106 | 4o. do do. do. ~Dog tooth catoite
eryetale very
noticable.

INIH“.._.WOI.I do. do. de do,

2115
_2120- | do. do. do. (lear calcite rhomba
2125 . .

Do R \N




- | e | .
. ~ AB 0D location (Dw22m
Texture , .
sagulaxity Composition -~ _ .
Dapth _Rock name Jolor size, shape Minor constltuente or constituents Jement Remarks
..m%W@.W Timestone | Medium ]Angular & sub< : 80% 1limegtone o 1
& mdstone| gray to |angular, 15% mudstone
white, Jephanitic. { 5% graywacke
Some Some medium,
parple &j
gnw.
Some
: yele
o gulm.l -do. do. do. o0% 1imestone
| - 30% mdatone
" d { 1 aywaoke .
Lo~ | do. 40. do. T70% 1inestons
2145 S : : 20% mudstone
. _J10% graywacks

Tiers was an eetimated flow of 75=100 gow from this well, Teaps 129° ¥o approxe’

I3

T p
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well Waddell~Duncan~Murray (De22=27) %
Texture
angulaxity COMPOSITICOCN A _
Depth|Bock name Coloz gize, shaps Minocr constituents |Major constitments Cement | Remarke
2150»! Limestone Medliom gray | Angular & -t limestons - v
2155| and mude | to white, | subangular . : 20% mudstons
stone gome purple | aphanitds, : 104 graywaoke
pink & pale | soms nedium _
ETeoR grained
mﬁ_gm do. 0. do. - 50% mudstone - -
: . 35% limestons
196 graywacke _

2165 | do. Purple and |do. - 704 mudstons o Sone purple eiltstonss,
medium gray %oi 20% limestone _ contour glanooniis, small
white, soms | 104 graywacke amounts of chert :
pink & gre _

2170- | doe & Dark gray %o| do. - 40% mudstone - -

2190 | some white, some 50% limeptone )
quarteide | purple, pinkl 10% greywacke and
and pale green dark gray
gquartzite
2195 | doe do. doe - 65% limestone - -
25% mdstons “
L 104 graywacke &
quartzite
2200 | Limestone {Medlum dark )4o. - do. - 304 of the limestone is
2210 | & medetone| gray to _, 1 buff and sandy
gome white, some
quartzite {purple, plnk
& gdlegreen
m
W
,
e RReAgne HT 43,
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yaddell~Duncen-Hurray (D-23~27)5
Texture . . '
angulerity oozmomHaHom
Rock neme ¢olox glze ° Minor conatitaente [ MaJoT constltaents Conent Romarke
Timestonse Med. dark ar ar ) oh% limestone " -
2235| & mdstone| ST %o walis subanguler | 30% wudetons
ome purple,| ephanitic, 5% graywecke and
pink & phle | some med.. _ quertzite
. green greined , _ gy
. ool | do. some (dos do. - 60% limestone - - .
| ' conglom~ 25% mudstone 1l
: erate _ 10% lime csmentol H
_ conglomerate b
. 5 greywedke end : 1
quartzite
o2kh Timesgtons do. o, - 104 1imestons® - w ‘1 .
& mdstone 304 mudstone 48
2250 | 40, do. do. v do. - some chert, eome pedivm-
2255 grained 1imentone
2260 | doe do. do. - ' 50% limestons
25% mudstone
25% altered
volecanicn & X
quartzite . /
Qmmmm... Quartzite _,m.puw & do. - mom groy and acme - 50% of the linestone is
0280 | & 1imegtone, mediun , plnk limestone med. grained, Some dog-
, gome shale|ETaY to 404 pink end soms | . tooth calcite. Quertzite
white, . white guartslte _ 1s mostly sphanitlc
some 104 smdstons
purple _
og5 |dos 4o, da. - 756 pink quartglte,| = Yery 1ittle mundatone
k gome white end
gray
20¢ gray end piunk AN
. vm ﬂ H 1imestons |
.\\.. “ r. ._\ L
fe PR , 13, N.
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Waddell~Dancan-Murray = v (D=22-27)5
- Texture _ _
‘angularity COMPOSITION
Depth |Rock namo Color slze, ghope Minor constituents or congtituents | Cement | Remaris
5590 | quertzite [Pihk & med, | Angular and | - o quartsite . .
gray o gubanguley 20% limestone e Very little mmdstone
white, some | aphanitic, : _
purpl.e some medium )
. grained
YW |2 an. do. - 904 quartelie - ao.
_ : 10% limestone .
NMOQI do. ive do. t. mm* ﬂﬂbﬂ.&ﬂﬁ.«. e do,
2305 5% limestons
2310w . _
2320 | do. doe do. v 90% quartgite - do.
: 104 limestons
mmmm... Timestone | Med. gray | Asgulsar and | - 80% limestone - -
2335 | . to white, eubangular, 15% quartzite
gome pink | aphanitic 5% mudstone
and purple | %0 coarse
gralned
2710 | do. do. Anguler and | - 85% limentone
- subangular, 104 mudstons
aphanitic to 5% quartsiie
coarse :
grained, moot
ly med. grain<
ad
2345 | do. doe do. - 95% limestone - 80% of limestone 1s medivm |
5% mudstoze, some ' grained, some chips
 quartzite contain uvaidentifiable
brachiopod ehells -
2350 | do. -] do. do. - m% Www.wmgub - -
.. ] sione
\\u\ﬁ\ \\x._ ﬁ\b\..\\h\\ﬁgx\ m‘ \+_~
r e )




.u fra_in.agﬁg _ I . . I
B s /!,- , k
Waddell~Duncan~Murray A_P.mm...md 5
Tepth |Rock name | Coloxr COKPOSITION |
Minor constituents |Mejor constituents | Cement Remarks M
2350~ : - : . 95% limeamtons - One ohip with & cup corall -
2370 |Limestons |Med. gray ‘subangular, " 5% modstone foswsild .
to white, asphenitic to
some pink coarse’ ) . _ -
gnd purple | grained, moats \
1y med. grain-
o ed :
B~ | 300 Med, dark | Angular and |~ do. - -
: A 2380 gray to subangular,
: white some | med. and fine
pink and grained, some
purple coarae grain-
ed and
aphanitic
2385 | d0s a0, do. - 954 Limestone - »
2400 5% dark gray quartd
gite & MO
purple mmdisions
2405 | do. 4o do. - 95% limeatone
5% mudstone
0 | dos do. do. - do. - More white limestone than _
L . in previcus samples = w _
roughly 50% |
oy15- | de. | do. a0, - dae « | 60% white limestone
2420 _
mrmw.. de, do. do. - mom 1limestone o Some chert
2450 104 mudstone . ,
Z g
’ R &
y \o - v.&.ﬂ\t o 14 : N
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Weddell-Dancen-durray” e (D-22-27)5
Texture
Angulerity oOE.MOwHBHOH
Depth | Rock name Color slze Eﬁ Minor conabituents |Major conetituents Gement | Remarks : :
m&n\u “$imestons |Med. Gark Toguier - o 1imestone - Wulotone of previcas
2460 | gray to white eubenguwlar, | . |10% dense mudstons samples has been, for the
some pink & [med. and fine . 5% shaley mudsione most part, shaley
purpls  |grained, some _
coarse grained
& aphenitic
ﬁwm: do. do. do. | - 90% limewtone - Some quarteite
. hs#10 5% dense madstone
- _ 5% shaley mudstone |
2475 | 0. a0, do., - g5% limestone
5% dense mdstonse
5% ehaley mmdstone
5% pink quartszite
2480 | de. do. do. - 704 limestone 1 - Some pink quartzlte
' uoﬂvapnnﬂouo. mostLy L
~ dense
2ugs | do. do. do, - 60% limestone - do.
L0% dense mudetone.
2490 | de do. a0, - 704 limestone - do., moet of tho limestone
Ue#505 30% dense mistone is white medium grained
mmu.o.,. do. do. do. - 80% limestone - do,. |
2520 20% dense mudstone
pHeh- | do. do. do. - 75% limestons
2530 20% mudstone
: 5% quarteite end
chert
W\n \_\ﬁxm.\rg%u £ &R | . m
...... | i _. | | | - o

£3
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Waddell-Duncan-Yurray (D-22-27)5
ﬁ . Texture N
Angularity COMPOSITION | |
Depth |Rock name Coloy size, shape | Minor constiiments| Major constitwents | Cement | Remarks
253 Tiuestone | Hed, dark muﬁ-wn - - limestonse - -
mmﬂ ) gTay to white subanguler, 20% mdstone ,
some plok & [ned, and fine o
purple grained, some .
coarys wuﬁqu
& ephanitic
R | do. doe | da, - 80% limestone
- 104 mdstone .
10% aphanitic red-
-~ dish browa
felslte
2550 | do. Med. gray |do. - 70% limestone - Most of the limestone ig
2555 to white 15% mudstone pink
some plnk & 15% volcanics
purple
2560 | do. dos do. - do, g do. Some fault brescia
2565+ | o, Pink & med, |do. - 80% 1imestone - -
2575 dark gray 104 mudetone
to white 10% volcanlcs and
some dolomite(?)
q purple . -
2580 | 40, Pale red & |do, v 90% limestone - 80% fine graanular limestone
2590 med, dark 104 mdstone and , Pale red 10R6/2
gray to volcanlcs :
white, some
purple
2600 | do. do. & pink |do, - do, - 90% pink & pele red, fine
. granular limestone
2605« | do. do, do. - do. - 458 pink and red limesteps .
2615 % 453 grsy iimestone
- b y p m
e W78 ! ps

e
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- |
weddell~-Duncen-urrey Q..,mm\wd,m
- )
gﬁﬁau nozmomHeHom , |
Depth |Rodk name Color §ize, shape | Minor conatituents |Majox conetltuents Remarks :
Bho0~ |Limestone Tale red & | Angulal anfl . Gh% 1imestone % of the l noetone is
2635 | pink, some | subangula¥, 5% mmdstons - gray .
‘ ned. daTk #ine gralned,
gray %o ©me coprss
whlte and ephanitle .
_mﬁ dos do. do. do. 40% of the limestoue is
25 | doe doe do. ‘ldo. 10% of the limestons is
| .sray SR _
N&WO do. doe do. H_“—.ﬁ—m.mﬂog- no dne -
mdstone , :
2655 | doe dce doe imestons, 80ne 1654 of the limestone is
_ mudstone . gray
2660 | 0. Pink & do. 16 50% of the limestone is
- grey . Brey
2665 | doe Med. gray | 4o. 1o -
to white,
gsome pink
ﬁo do. do. dos doe Some pink chers
2675 | do. do. doa Limestone, 0o 304 pink limestone
md stone _ ’
2680~ | 00 Pale vod | do. &o. 504 pale red silty svaillacel |
2690 and medium eous limestone
. gray 1o .
white
2675~ d0e do. do. lTimestone 70% pale red end plnk |
2700 iimestone. 30% gray limestom
! 7 .
\,\.\..\._ o) _\V.w\h\“..\u\w\u_.u\u“\\w.r Vm‘..
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Weddell-Duncen~Hurray (D»23-27)5
COKPOSITION , .
Colex Minor consbituents | Major constituents _|Cement Rewarks L
Pole red & - Timeatono® _ - . ine greined arglllac- -
med. EreyY : sous light gray liceston®;
to white 50% pink limestone ;
304 wed, gray limestone ;
. 2715 |do. do. doe - doe - 50% fine grained argillace |
. : eoua light grey limeastone N1
| i Y . _ | 35% pink limestone N
= 154 med. gray limeatons .._
2720 |do. 1ight gray |d0. - ao. - £0f fine erained argillac- il
nome pale . eouve limestons. Somd chert -
red and ) ' : _ 18
white _ L
2725~ |d0e do. d0. “ doe - 90% fine greined argillac-
2730 . eoue limestone, light _,
gray N7
2740 {do. Tarlegated |do. - a0 - mnm doe
pale red, .
med. gray &
med, 4ark
. -
o745 | do. Med, grey & | do. - g5% limestone - 1 do.
‘ ned, dark . 15% derk reddish
eray brown felsite -
2750 | 80 do. doe - mmﬂ_ limssionse v Some pale red sandstons
15% dark reddieh cemented with calclte
prown feleide(?)
and. mudstone
2755 | 3% do. do. - B5% arglllaceous
. | some pele iimestone '
\\mu& & pink 30% seadstone
e e 1 m %pmm felgite (1) & mudstone

.ﬂ‘ 3 ) . m, v
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veddell-~Duncen=durray (D-22-27)5
Texture
, angulerity COMPOSITION .
Depth {Rock name Color sige, shepe Minor conetlituents ! Major mnetituents | Coment | Remarks . . .
m.wmm.. Limesgtone Anguler and o H0k gray argillaceous = Sendstone ie impure anrd is
3780 |sendstone |med, daxk |subangular. "7 limestone _ cemented with magnesium,
grey to whitd Fine grained 504 pale red sandstone 1imestone. Send gralns
pale red.and|Soxe ephanitic sre snguler and very fine.
pink _
270 |do. do. do. - do. - -
mﬂﬂm mbC ﬁ.Ol @,00 Laad gb - bl
2780 |do. do. do. - doe - -
2785 |do. doe do. - 55% sandetone - Some ‘chert snd dolomite
30% argillacecue .
limestone
10% mudstone
2790~ |{do, doe doe “ 42% sandstone - do.
2805 484 argillaceous
limastone
2810 |do. doe do. - do. - ' Some volcanics and paie
‘red quartcite
fa_m\ﬂ.m Sandstone |Veriegated |Anguler and ~ %0% mendstone - Scme delomite and mudetonoe s
limestone |pele red & | subangulsr, 0% argllleceous Guartzite is coarse grained)
quartgzite jpink, some |Fine and very ~ limsstone . .
grey & fine grainsd. 104 pale red purple
wbite Some coarse quartzite
2820 |do, do. do. - 35% eandstone - Some dolomite
20% ergillaceous
limestone
155 quarteite
104 gray limestone
15% sandstone
Je 2 |

e frCtrrie

T
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—_ 4 oxcure ’ -
angulerity coyposi?ION |
Depth | Rock nans Qolox mnnnm mwwwo | Minor congtituents | Major constituents Coment | Remarks
Mmmm Sand.stone, arlegate lar - _ pink and P s red = - Some mmdstone. ﬂ
limeatone, pele red & gubanguiads n_m,am.naap. . contrins grenules 5
quartzlte pink, some Tine snd very o0 quartelte . :
groy, end | fine grained, 155 grey 1ipestone 5
,, ; , yhite gome COBTEO N i
! - 2830 | do. Pink and doe - g0§ sendstone - Sandatone. cemented DY _.
1ight greys | 15% quartsite dolomite, Grains are very 1 |8
o gone pale 7 sudstons fine end soguler. Gradationy .
red, purple _ al, D&Y be considered & ; :
2835 mmbmmﬁoﬁo‘ doe |- - g5% sendetone : : :
10% mudetone o e
| 5% quartelte 13
2gli0A . . _ | “
2850 | do. do. v - gandetone - Some madstone and quarislle;
0855 | 0. do. - - a0, - do, More calcite cement in #
. . . . sandeione
Nmmc doe. doe - - do. - doe g
Nmmm do. do. -l .l 0. -“O doe ;_
#2870 _ . L u
2875 | 0. Pele red | Angeler end |- : Fine sendstone - some mmistond Rl
and med., cubangulers cemented by celcite ‘ _ . Lk
gray o fime =
1light _, !
groy M !
2280 | do. do. 30, - - - Some grey & plonite !
. . N . . ¢ _u ‘-
R 2885 sendstone | dos 0. = 50% grey dolomite | = Dolomite im very sandye s
2890 | & dolomit 50% pele red sand- Some mudstone "
. atone _ ’
D | | » I
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Rock name Color

Depih
£

2905~
2915

2020
2925

2930~
2335

2955

s

& dolomit

| glge
Sodctene 4 Fals sl T i iy

and Bm&ﬁ

gray to

Pale red
and dark

gray %o

do.

do,

do.

Dolomite |do.

& ambmm*ouﬂ

)

do. do.

\._\.u..n\\u..\\g\\v...... =t w_\h'

light gray

light gray

~ Texture
sngularity

Minor constituents

COKPOSITION

Major conetituents

Remarke

subangular,
fine,

doe

do,

m.o-

-~

%04 wandstone

40% medium gray
dolomite

iof dark gray
delomite

204 usndstone

35% medivm gray
- dolomite

.35% derk grey

dolomite
3% sandstone

40% medium gray
. dolomite
40% sandatone
204 dark grey
dolomite

604 medinm gray
dolomite

25% sandstone

15% dark gray
dolonite

50% medium gray
dolomite

30¢ dark gray
dolomite

25% sandstone

gray dolorxdte

Some dark _a...&. izpure .
) dolomite

Some s0ft pale green lime. .
stone _ S

Considercble chert

Some chert, Sandstone is
lighter colered ang
containg fewer sana graing

Some volcanics, madetone,
and grayich orange pink
dolomite
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Waddell~Duncan-Murray e x (D-22~27)5
Texture i _
angularity : COMPOSITIONX
Depth { Rock name Colox slze Em. Minor constltuents 1Major constituents | Dement Remarks “
Mm.mﬂ. Toiowite | AoSXERK Eﬁla»mu v medium gray t0 | - Fink dolomite conitalng very
2975 grayish subangular, . ~ greyieh orangé . fey sand grains. Consider- o
orange pink, fine pink dolomite able chert. Some mudatone
pale red & 10% dark gray o
dark grey 1o dolomite A : : 4
| 11ght gray |10¢ sandetons .
. » w&uo,.. dos doe do. &0 d0. but 706 medium | w Coneidersble chert
. 2990 . gray end pink dolo- . o .
mite & 10% Llight _ , P
grey gquartsite - o i1t
2995 { Dolomlte doe do. ] - _ §0% pink and grey - Coneidereble chert. GSome u |
% sand~ : dolomite in ua.nf_. zudstone _ ;
stone propoxtions ,
104 szndatone
104 quert; site
3000 { do. do. do. - do. | - Some mndstone and chert
3015 ,,
3020 | do. doe - do. ..... 70% dolomite - Some chert & black b1 bl f
u.% sandstone inous shale :
109 quartzite : : m
i 10% mudstons 1 o I
mommm do. do. do. - do. . Some chert. GSome mmbwmﬂouo_w
3© contains glemconite (%) ;
3045 | do. do. do. - 156 dolomite - Some medium grained red
104 sendstone sendstons .
10% quartsite : il
5% mudstons . B
b { g
| 1
: : m £
. ' _ . . \R s . ‘N% m.
- i 20 A .ﬂ.p\v.\\h\a\ H H fq 4 .
- e o _ o |
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WaddellsDuncen~Murray (Dm22-2T7)5
m Texture
m. angularity COMPOSITION
Depth | Rock neme | _Color al ze -.pm Minor constituente ! Major constituonts | Cement ; Remarks
W%.or Sandstone Tk reldisH Tngaier - BEnAELone - Heddieh brown eandetons |
& dolomitel brown, some | subangular. 204 pink & gray | contains angulaer medivm &
gray, pluk, | Fine and - dolomltse fine quartz grain cemented
and whlte medium 10% mudstone by calcite, eilica and
. 5% quartsite gome hematite., Consider-
eble red tinted dog tooth
- calcite and clear calcite
f.i rhombs .
3055 | Sendstone | do. 1 do. v 15% asndatone - Much of the cement appesrs '
104 cleer calcite to be dog tooth calcite :
15% dolemite, mudstone
 and quartzite J
3060 | Ssndstone { do. dae - I5% sandstone - Some mmdstcne and clear
and delomite 40% pink and gray caldite rhombs
! . dolomite _
104 dark gray lime-
stone ,
3065 |Dolomite Grey, pink | do. o= 204 sandstone - Congiderable chert. Some
& sendetene & white, 70% pink end gray of the dolomite is sendy.
“ Some dark dolomlte . .Some grayish orange pink
St | reddish 104 dark grey lime- gendstone
i brown gtone & nmde
gtone
3070 |Sendatone |Grayish Anguler snd | = g04 impure grayish | = Some mudstone and chert.
& dolomlte] oTange pink | subangular, orange plnk sand- Dolozlite seeme to grade ,_
Some gray, | fine shone inte the impure sandstone, .
pink & _ 15% pink & gray Sendstone contains
white dolomite gleuconite (1)
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yaddell-Duncen~Murredy (D~22=27)5 )
- ] Texture _mh
oozmommmﬂou ¥
Depth | Rock nene : Minor conatituents or constituents Cement y ﬁ
.u.omm pand.etone 11 ’ v Zreylesh orange - o
& dolomiye orange pink gubanguier, pink gandstone o
and medium | fine o654 dolonmite
groy, Some 5% quextzite
pink and _ B
| : white _ o
’ - Womo Ao 8oe doe -I . 8* ‘E.gﬁﬂ I- do. ;
_ o 504 dolomite . w _
3085 dos do. do. T5% dolomite - msuwaeouo poens to grade ,
25§ sandstone snto sapdy dolomite end o
dolomlt are lmpure and |
usually ontais glauconite? J
3090 | do. do. doe doe - Some cherd .
3095w | Dolomite | 80 T g0f dolomite v Reddish brown sandstons is
3100 104 reddish brown probebly from 3055 w
gendstone : !
104 greyish oreage w
pink ssndstons i
3106= | 4o« do. do. do. - do. 25% gray dolomite
g 0 . | |
3115+ | do. do. do. do. - 15¢ grey dolomite. Same
3120 chert, Reddish brown !
cendstons 1 probably Irom 2l
3085 . ;
7125 | do. Grayleh pnguler and 804 plok dolomite - oau,mu.a.ouwdu.o chert. Dolom ,n_.u,
orange pink |subengula¥ 20% gray dolomite rite seeme to contaln the
& modivm £ine same miperals buy have a ;
light grey slightly differant coloT. :
T ‘ H.waomdou.om_aou«ﬂn Zlenco-
4% \\.wvn\xoﬁ\.u,v\. | 25 *R;w C_u.moaa ssndetone,

w\\l\ _.. LR e J...M‘q‘d ’
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Weddell-Duncan~Murrey - (D=22-27)5 b
i Texture _ /
| angularity COMPOSITIOR
Depth| Rock name Colox : i Minor constitum tu :Major constituents | Cement Remarks 1
mmmq T Pelomite | Graylshk u ar = gray dolomite | = | Sandstons same as ab
orange pink,!Subangular | o 20% plok dolomite S 3055 '
rodiun 1ight!Fine and 204 Teddish brown ._ 5
and dark gray some medlum ! : sandstone A : :
Some daxk | w 1104 dark gray quarts | g\
reddigh ! zi te , | e
R brown , i i H
_ : #3105+ do. do. , 400 D 60% gray dolomite : . a1
_ 3200 | 204 pink dolomite o )
y A | 15% gray and white . | R B
! | : guartzite. - /
v ” 5% sandstone | T
3205-| do. do. but do. A 1 65% gray dolomite |- ¥o reddish brown ssndstone ||
3210 no dark : 20% pink dolomite _ :
reddigh . , 15% grey end white
brown, ~ quartusite
3215 | de. ds, | dos 1. doe - Some reddish brown Enagua
3020 | do. doe | doe - do. - -
\ mmm? Dolomite | Graylsh L do. - _ gandstone - Sandstone is same ag ab 3 |
J 3235| & sandstone orange ; dolomits 3055. Some quarizite & m.&w
! pink & ‘yery light sandstons, '
{ medivm to Glauconite (1) in most ofyy |
i 1ight gray. | the fragmentg. w |
| Dark reddish : : - B
! brown sand~ &
m stone
3240 | do. | do. do. [ - 5% doLomite
w 10¢ sandstone
. : : _, 5% eandstons
; { : :
. %@. ) s srae m. L7,
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WaddellsDuncan-Marray | (D22-27)5 .
- Texture }
angularity COPOSITION : - _
Depth | Rock neme ColeT pize, shep® | Minor constitnents ¥ajor constituents Cement | Remarks .
m.._.wd Dolomite Grayish Inguiar and = 7% pink dolomite | < | Sandetone 1s probably from -
_orzngoe pink gubanguler ’ 204, gray Golomite _ 3055 ,
& medium Zine 104 sandetone :
1ight grey _ _
3135 | dos da. do. o g0¢ pink dolomite - e
- 20% grey dolomite
40— | dos dos do. - 106 plak dolosite | = -
L5 | 30% groy dolomite
3150 | doe do. do. P 60% pink delomite
40% gray dolomite
7156 | 4o. do. do. - 60% grey dolemite - @
%04 pink dolemite
uu_.mo d0. do. and do. soNe - 70% gray dolomite - Some a..n_ the light gray
11ght gray | medimm 0% pink dolomite doclomite contains medium
. : _aiged quaTts grains
upmm doe doe doe - 60% gray dolomite - do. Some white quartzite
_ . 10% pink dolomite
UP.ﬁOL_ doe doe 40 . .l doe | l. 0. .BOM.. DPD.H.«N mﬂaﬂ.ﬂ in
115 dolomits - - ,
3180 | doe do. 80, - 70% gray dolomite - gome white quartsite. 1
%__uﬁu.umn dolomite Oﬂﬂmu.@‘ﬂﬂ.du.‘ ROTS .Hﬂb.ﬂ&ﬂ i
IQdxdankxRraR grains particularly in the
aeriskse darker dolomlte ;
3185 do. do., Some do. . 0% gray dolomits - "
medlum 20% pink dolomite !
dark £rey 106 dark gray querd:
A zlte
/ my@h\hé\.ﬁ\\“_& | 2.
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Waddeli~Duncan-Murray o (D-22-27}5
Texture - _
angularity COMPOSITION .
Depth |Rock name! _ Color glze, shspe | Minor constituents |Major constituents | Cement | Remarke
w.mmﬂ.umyoﬁ&o Graylsh Togalar snd | Wo. N - - T
3260 | . orange pink | subangular, .
and medium | fine and
to light grey (| wedlium
3270 |40, éo, do, - - - Some mudstone and chert. \
3215 ‘ _ . -
Two |[do. do. do. - - . do. Also eome pure light
, . : gray and white limestons .
3285 |do. do. do. - - - | Dolomite seema to grade
into sandy dolomite and
- quartzlte
3290~ Dolomite, | do. do. - - - Some gresn snd dark n.em..
3295 | some guart- mdstons, Nearly all
gite and fragments contaln glauconit
pandstone (1) 9
3300= {304 do. eome | do. - v - - Mot of the mediun dark
3310 medium dark | gray rocic is & partly
gray _ dolomitic guartzite
contalning & considerablas
.{ amount of glauconite (1)
3715 |doe Graylsh do, - - - - | h
orenge &
nedlun gray
to lighs
gray
3320 [do. do. do. - - . - Some wvhm red gandstone
. and - green mlstone
WWNT m.o. m!o. m.o. ™
240 - - Some pale red sandstone &
y purple mmdstons :
! Jrt . Erjppriif o
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yaddell-Duncan-Morray (D~22-27)5
Texture . . . —
angularity coMPOSIT®ION _ _
Depth | Rocic name | _Ooloxr gize, shops | Minor constituents| Major constituents Qement | Remarics
uwWﬂ Tolomite, | Grayish _ and | = - - Some dark £rsy Micaceous
450 | some quarty orange pink! subangular . , . gudstons and reddigh browm
zite and {.end derk gray{¥ine and _ mudatone, Also mmall
gandstone | te lizht grayiHedium : amounts of gquartzite and 14
y . _ - sandptone, i
3355~ | dos doe d0. somd - - - 5% n_muw_ eray micaceous . ‘ :
3360 sphanitic mdstons, Some pure lime- i1
h _ _ stone m LB
3365~ | do, and do. do, - . - t | 10% micacecus mudwstone. 5
3375 | audotone Some pure limestone
3380 | do. do. do. - 5% dolomite - Some pure limestone. iq)
‘ . 13% mudetone Micacesus madetone appears w.
te occur as thin layers in |
a grayish orange pink and M
1ight gray, fine~grained |
glanconitic (7) sandstone. °
3385~ | do. do. 40 - | doe - do. Much of the micaceous
3390 mudstone ds very fissil
3395 |Dolomlte, 45@&3 do. - | ' 85%. dolomite and - Much of the red mmdstone 1la w
S limeatone, grayish orange 1limestons : , also micacsous, Some Ji
g’ & mdstons pink, dark _ 1% red and gray sandstonss : _ I
| reddlish brown ~ mudstone _ T ' B
and dark gray)
to very ﬁ.mw«_
400w | do. do, do, - £0% dolomite and o Some olive green and tan
3405 limeaicne ol caceous mdstone, Also |
204 wmdstone snell amounta of quartzite [,
and sandstons. _ y
I
mxww T _ .
3 do. ﬁwlo. . - 75% dolomite - Dolomite and glauconite
/7 \6&\3\\&\\_ ! | o 25% mudstons %.Mw.«olm not as prevalent,
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Wadidell=Duncan-ifurray (D=22-27)5
. | COMPOSITION
Depth | Bock neme Minor conptitusnts| Major constituents | Oement | Semarks .
3425 | Dolomite, |- . dolomite and - 20% medivm gray dolomite -
limestone, ba ] limestons _ :
& mudstone] pink, dari A 10% mudstone
and dark gragl Some medium |
to very ligh®
- : gray ‘ |
3430 | do. do. doe - 5o dolomite and | - 0% medium grey micaceous
1imestone mudstons .
50 mdatone , _
3435 |0, a0, do. . - - - Oonsiderable dolemite and
§ wvolecanics. Probably a
- contamlinated cample,
34y | Iimestone Mediam dark |Do. but 1o - - - Most of the sample is
& mudstone, gray, some jmedimm medium gray limestone and
very little light gmy mudetons, Limestone
dolomite - containg £inely strizted
shell fragments,
3uls | Limestone |Medium gray |do. - g0% limestone - Micaceous mudstone appears
Yos & mmdstone|some lighter 205 mzdstone to grade into the limestons |
gray : !
3450  jdo, ‘| do. do, |- : do., - -
3455  |do. do, some do. - do. - Some graylsh orenge pink
grayish limestone
orange pink
3450 do, do, Bome a0, - do. - Do, some dark reddish b
3465 dark reddish . mmdatone romn
ibrown ¢ :
. N _ M
\\m\\ ’ gﬁﬂ\h\\“‘l\w i w
Vd | : L P, :
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Waddell-Duncan-Murray T (D=22-27)5 /
’ ~
Pexture :
engularity COMPOSITION :
Depth {Rock name j Color gize, shape | Minor conetituents | Major conatituents | Cement Hemerks g
.w._.._%o Limestone |Medium to Angular end - : limeatcne - Some small br cpods
& mdstons| 1ight gray, | subanguler. 2n% mdstone average 1 mn in diameter
‘ grayleh Fine and o
orange plnk,l aphanitic
some dark
reddish
_ brown
&Y .
w5 |Limestone | Veriegated | do. - 95% limestone - Some green limestone
34285 | some mud~ | medium gray 5% mudstone
atone to white,
grayish
orange pink,
dark reddish
brown and
Zraylish green
3490~ |do. do. do. - do, " 504 very light gray lime-
3500 stone
3505= |Limestone,|Dark gray |do. - 60% Llimestone - Voleanic material is
3510 | volcanics | o very light 35% volcanics similar to that between
& mudstone|gray, grayish 5% mudstone 540 feet and 1750 feet,
. crange pink Probably a contamlnated
Regar’ gample , ,
3515= [do. do. do. - 60% volcanics - . .
3520 %5% limestone
5¢ madstone
3525 |de. do. do. - 65% limestone - do,
25% volcanics
104 mdstone
2530 |do. do. do. - 80% limestone - do.
10% volcanics
p » 104 mmdstone
\W\N \\mw‘m\u\\“‘h\\\%r m
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Waddell=Duncan-iurray b | e (De23=27)5
} Texture :
_ angularity COMPOSITION :
Depth | Rock name GColoxr plge, sha Minor constituents or constituents { Cement Remarks _
umumm LTimestone [Dark gray lar - 90% limestone ‘ - Very 1ittle siltetone.
3540 |& mudstone| to very light gubanguler. 104 mdstone Most of the mudstons is
eray, little] Fine and dark greenish gray
graylah aphanitic _ _ _
orange plnk
2545 |do. a0 0. - d0. - ‘Most of the mudstone ig
» . %550 aleo & slightly micaclous
- o’ claystene
3555 |de. do. do. - &5% 1imestone . . .
“ . 155 mudetone - |-
3560 |do. do. 4o, - do. - Some reddish brown mudstons
mmmmv.n do. Dark gray d0. - 80% limestone . 204 greenigh gray mdstone
3570 to very 204 mudatone
1ight
gray
3575 |doe do. doe - 60% limestone - -
404 wadstone
1580 |do. doe do. - 904 limestone - ‘Some shell fragments in a -
a.ma\ A 10% mudstone 1ight gray limestons
3585« |dc. do. do. . - . Contaminated - Approximstely 80% limsstone |
3625 and. 20% mudstone
3630 |do. doe doe - g0% limestone - Some gandy dolemitle
20% mudatone limestone
3635+ |doe do. 4o - doa - do. Much of the limesione
3650 containe 8il%,
3655 |do. do. do. - Contaminsk ed - -
_H &
— Wi | %w.m\v%\u.ﬂ?.ﬁ )
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yaddell-Tuncen~-Nurray et (D-~22-27) 5
- - Texture . ooﬁwomHaHOH
Depth| Rock neme Color angulerity Miner constituents Major constitaents | Cement Remarks
. 81 29, mﬁ . . . :
660 | Limestons | Dark £rey Anguler - Timezions - Some purple mudetone
3670| & mudstong o very gubangular. 204 madstone .
1ight gray Tine and
aphanitic
3675 | doe 30 dae - 15% limestone - Some dark sandstone
25% mudstom containing pyrite
m 380 | doe do. do. - 804 1limestone - Conelderable sendstone
e . 15% mudetons : B ._
o | i
ummw_.. Sendatone, do. do. - 60% sandstone - Moat of the sample is 11
3700} limestons® 25% limestone nedium grey and medium derk’
& mmdsto 15% mudstone gray lmpure gandatone i
containing clay, mica,
celct te and some glanconite
Some of the sandstone is
giliceove _
uqomr do. do. doe - 75% sandstone - Considerable silt in ihe :
3725 154 limeatone gandstone
104 madstone .
3730+ | &0. do. do. - 80% sendstone “ - gepdstone psme as that ab
7750 15% limestone 3705 feet  Some white
W 5% mudstone apd. pink quartgite.
3755~ | d0s doe do. - 70% ssndstone - Most of the mmdstone is e
3765 104 limestone sti1l a gresnish gray
20% mudstom. ¢lay atone
3770 | do. do. do. - - - Pertly conteminated but
@uuonﬁmwqu 404 clayston®
3775 | do. a0, do. - - - | Some white quertzite |
3780~ | d0¢ de. dos Eomonierse s 657 sandstone - do., Contaminated
3795 Y 15% limestone
: b A | 204 mudetons
\v\\q\m\.. \.n.vm\\‘.mux.k..\ T 42
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(D-22-27)5

) Waddell-Duncen-Murray e
Texturs | . _
angularity COMPOSITION ,
Depth | Bock name Color slze, shape Minor comatituents or conetituents | Cement Hemarks
7805~ | Quartzitey DaTk gray Anguler snd | = . , coarss grained |- 1 Conteminate.
‘3320 nmupmaonou to white subangular. white gquartelte -
limeatone Coarse, fine _
and some and aphanitic
mdetone
3825 | do. do, some deo. - 70% quartzite - Some. plnk pﬁmn_uuwﬁe_nonﬁmpn_...._ _.
gragyish 304 sandstons, ing celcite. Sendstone same
. orange pink ‘limeetone and és. at 3685 feet.
f 10R &/2 mudstone o
3330 | do. do. do. - - - Some pink sandstone
3835 | do. do. do. - 30% coarse grained - Considerable amount of &
quartzite pale green atoney rock =
258 sericite (1) powsibly sericite. Contamin.
. . ated
umzor do. do. do. - 25% quartzite - Contaminated
BU5 304 seriolite (1)
3850~ | Quartzite | Moderate Angoler - ! 70%. quartzite - Most of the guartzite
3855 orange coarse 104 eericite (?) is moderate orange pink
pink, some | , “ .
dark grey
to white %
_l_‘ . rv
/3860 1do. do. do. - do. More greyish orange pink quartzite
3865~ | do. do. da. - 85% quartzite -  Very little green
3870 _
‘ : | w
3875 {deo. do. do. - Contaminated - Considerable white gquertzite |
3830 |do. do. do. - do. - do. Some medium gray fine ,
grained quartzite. Contamin- .°
ated k

[ -
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waddell-Duncan~Murray (D-23-27)5
) Texture
m angularity COMPOSITION
Depth |Rock name | Color u‘...nourﬁ Minor constitusntei Medor coastltasntes {Cement: Remarks T
5 Tquartwite |Nedium gray |Angular = d _ ine grained |~ Some grey coarse grained
 |& sendstone some pink |eubangulare | ~ partly slliceous ' quartsgite, Bandstone i
end white |[Coarse end sandstone. aimilar to that at 3685 ft. -
| fim 15§ coarse grained Conteminated. :
" white and plpk
- quarte
{ontaminated .&
A0 | do. de. a0, - 1 904 sendstone - Very little coarse greined |
 gimilar to that | quartsite, Conteminated, '}B
at 3685 feet _ ‘ 1y
3895 jdo. do. do. & 60% sandetone siiiler - Very little coszrse gralned
to that at 3685 quarteite, Semples 3885- 1@
foet 2895 may heve besn incorreck
ly labeled,
3905 {do. Grayish do. - 40% coarpe grained - Conteminated |
orenge pink, . pink and white !
white and quaertzite m
mediunm gray |
3910~ | Quartzite |do. but Sngular, " 55% do. - Host of the gquartslte is
3915 very little | some subangus : i coarse grained but some is
e’ gray lar. Coarse fine end medium grained. .
medium and Quartgite contalne zome ﬁ
fine | feldspar: 4
7 . . !
3920~ | Quertsite |do. do. - 20% quartzite - Arkose composed of quarts,
2935 | and arkose 20% arkoee® feldspax, -epecular hematite |
, | énd chlorite, pink orthom ,
clage 18 the dominant
feldspar i
3940~ | Arkose & |do, do. - 30% arkese - ooﬁﬂmﬁumwon
7955 | quartzite 3 . 104 guarteite
, !
\\\\\\ Qﬁk\?\\ﬁ.\.% 35
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waddell-Duncen-Murrag-— Yo {D-22-27)5 .
! Textore ‘
- angularity COMPOSITION : o
i Depth | Bock neme Colox gize, shape |Minoxr constituensa| Mejor constituente| Cement _Bemarks
3960-" {Arkose and Grayish Angular, sHoue 4h% arkoss - Centaminated
2990 | quartzite | orsnge pluk subangulars 25% quartzite . :
i “10RE/2 end | Coarse, medium
_ _ whlte and. fine.
| wmwml Grenlte{1) Grayish do. - - Red orthoclase very :
- ugls . | Qrange pink “noticeable. Conteminated.
: 10R8/2, : _ .
Yot 1ight red
! and white
' 4020~ jGranite do. plus do, - - Many fragmente contain
- 1305 pale gsericite
yellowish , :
Waomﬂ
4110 Mg. Moderate Angvlar - - Purple and green sericite
4210 § orapge pink { coarse increass with depth.
and white, - _
Some green

and purple
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